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. GRAS EXEMPTION CLAIM

A. Claim of Exemption From the Requirement for Premarket Approval Pursuant to
Proposed 21 CFR 170.36(c)(1)’

O’Laughlin (Tianjin) Biotechnology Company (“O’Laughlin”) has determined that its erythritol
product, which meets the specifications described in Section Ill.E.2, is Generally Recognized As
Safe (GRAS) in accordance with Section 201(s) of the Federal Food, Drug, and Cosmetic Act.
This determination was made in concert with an appropriately convened panel of experts who are
qualified by scientific training and experience. The GRAS determination is based on scientific
procedures as described in the following sections. The evaluation accurately reflects the
conditions of the intended uses of this ingredient in foods.

Signed:
(b) (6)

J;I/M 7 doif

Robert S. McQuate, Ph.D. Date
GRAS Associates, LLC

20482 Jacklight Lane

Bend, OR 97702-3074

B. Name & Address of Notifier

O’Laughlin (Tianjin) Biotechnology Company
Suite 1704, Chinachem Tower

No. 34-37 Connaught Road, Central,

Hong Kong

As the notifier, O’Laughlin accepts responsibility for the GRAS determination that has been made
for erythritol as described in the subject notification. Consequently, the erythritol preparations
meeting the conditions described herein are exempt from premarket approval requirements for
erythritol.

1 See 62 FR 18938 (17 April 1997) at:
hitp:/iwww fda.gov/Food/FoodingredientsPackaging/GenerallyRecognizedasSafe GRAS/ucm083058.htm.

GRAS ASSOCIATES, LLC
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C. Common Name & ldentity of the Notified Substance

The common name of the notified substance is erythritol.

D. Conditions of Intended Use in Food

Erythritol is intended to be added for a variety of technical effects into various food categories that
are described in Section IV.A. The serving levels reflect good manufacturing practices principles
in that the quantities added to foods should not exceed the amounts reasonably required to
accomplish its intended technical effect.

E. Basis for GRAS Determination

Pursuant to 21 CFR 170.30, O’Laughlin’s erythritol preparation has been determined to be GRAS
on the basis of scientific procedures as discussed in the detailed description provided below. A
comprehensive literature search conducted through September 1, 2011 was used in the
preparation of this safety evaluation.

F. Availability of Information

The data and information that serve as the basis for this GRAS notification will be sent to the US
Food and Drug Administration (FDA) upon request or will be available for review and copying at
reasonable times at the offices of GRAS Associates, LLC, located at 20482 Jacklight Lane, Bend,
OR 97702-3074.

GRAS ASSOCIATES, LLC 0 0 0 O 0 8
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Il. INTRODUCTION

A. Objective

At the request of O’Laughlin, GRAS Associates, LLC (“GA”) has undertaken an independent
safety evaluation of O’Laughlin’s erythritol for use in foods. The purpose of the evaluation is to
ascertain whether or not the intended food uses of erythritol can be considered to be generally
recognized as safe (GRAS) when used as an ingredient in various food products.

B. Foreword

O’Laughlin provided GA with background information needed to enable the GRAS assessment to
be undertaken. In particular, the information that was provided addressed the intended food
uses, specifications for the manufactured material, manufacturing information, and unpublished
toxicology studies on erythritol. Determining how much erythritol can be safely consumed, i.e.,
the use levels leading to dietary exposure estimates, is critical in the determination of safe
exposure levels for erythritol when consumed as a food ingredient. The composite safety/toxicity
studies in concert with exposure information are the two critical information components that form
the basis of the GRAS evaluation.

The safety/toxicity studies, consumption/exposure information, and other related documentation
were augmented with an independent search of the scientific and regulatory literature conducted
through September 1, 2011. Based upon the composite information, a GRAS assessment based
primarily on available safety information with corroborative information provided from common
occurrence in food was undertaken. Those references that were deemed pertinent to the
objective at hand are listed in Section VIII.

C. FDA Regulatory Framework

Ingredients for use in foods must undergo premarket approval by FDA as food additives or,
alternatively, the ingredients to be incorporated into foods must be determined to be generally
recognized as safe (GRAS). The authority to make GRAS determinations is not restricted to
FDA. In fact, GRAS determinations may be provided by experts who are qualified by scientific
training and experience to evaluate the safety of food and food ingredients under the intended
conditions of use.

In 1997, FDA altered the GRAS determination process by eliminating the formal GRAS petitioning
process and replacing the petitioning process with a notification procedure. While outlining the
necessary content to be considered in making a GRAS determination, FDA encouraged that such
determinations be provided to FDA in the form of a notification. However, notifying FDA of such
determinations is strictly voluntary.

GRAS ASSOCIATES, LLC 000009
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D. Regulatory History of Erythritol

The FDA has recognized erythritol as GRAS in response to two previous notifications. Cerestar
Holding, B.V. submitted GRAS notification 76 (GRN 76; FDA, 2001a) on April 30, 2001 for
erythritol isolated from Moniliella pollinis following fermentation. The notifier claimed the use of
erythritol as a flavor enhancer, formulation aid, humectant, nutritive sweetener, stabilizer and
thickener, sequestrant, and texturizer in foods. The food categories and levels of use claimed in
GRN 76 are identical to those of this notification. The FDA issued a “no questions” letter
regarding the GRAS status of erythritol under the intended conditions of use on September 11,
2001 (FDA, 2001b). The Mitsubishi-Kagaku Foods Corporation of Tokyo, Japan submitted a
GRAS Notification (GRN 208; FDA, 2006) on July 7, 2006 for erythritol isolated through
fermentation of Trichosporomoides megachiliensis. The conditions of use were identical to those
in GRN 76. The purpose of the submission was to assert that production of erythritol using a
different microorganism was GRAS. On November 20, 2007, the FDA issued a corrected letter?
stating “the agency has no questions at this time” regarding the notifier's conclusion that erythritol
is GRAS (FDA, 2007).

In addition to the GRAS notifications identified above, the Joint Expert Committee on Food
Additives (JECFA) issued a report on erythritol in 2000, the European Commission issued an
Opinion of the Scientific Committee on Food on Erythritol in 2003 (European Commission, 2003),
and the European Food Safety Authority issued Scientific Opinions on the safety of erythritol in
2010 (EFSA, 2010). The JECFA report (WHO, 2000b) comprises an extensive 56-page review of
the biology, ADME, and toxicology of erythritol. The report concludes:

The NOELSs for physiological responses to orally administered erythritol in animals
were mostly between 1 and 2 g/kg bw per day. Since the observed effects of
erythritol in animals are a physiological response {o an osmotically active
substance, application of a safety factor to the NOELs observed in studies in
experimental animals was considered inappropriate. In humans, a dose of 1 g/kg
bw per day consumed in a variety of foods for five days was without effect,
although the same and lower doses consumed in aqueous solution as a bolus dose
after fasting resulted in laxation. The Committee established an ADI ‘not
specified”3 for erythritol for use as a sweetening agent.

In the 2003 EFSA report, the EU Scientific Committee on Food concluded that erythritol is safe
for use in foods. The report stated that the use of erythritol as a food additive is acceptable, and
a numerical ADI was not needed. However, this approval did not cover its use in beverages
because the opinion stated that the laxative threshold may be reached, especially by young
consumers.

2 The original FDA letter expressing no objection was dated January 25, 2007.

3 There are occasions when JECFA considers the use of an ADI in numerical terms not to be appropriate. This situation arises when the
estimated consumption of the additive is expected to be well below any numerical value that would ordinarily be assigned to it. Under such
circumstances, JECFA uses the term "ADI not specified”. The Committee defines this term to mean that, on the basis of available data
(chemical, biochemical, toxicological, and other), the total daily intake of the substance, arising from its use at the levels necessary to
achieve the desired effect and from its acceptable background in food, does not, in the opinion of the Committee, represent a hazard to
health (WHO, 1987).

GRAS ASSOCIATES, LLC
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In 2010, EFSA issued a scientific opinion following a pediatric study on the gastrointestinal
tolerability of erythritol (EFSA, 2010). Erythritol intake resulting from an incorporation rate of
2.5% in beverages (i.e., 0.59 g/kg bw/day) is below the NOAEL for laxative effects (i.e., 0.71 g/kg
bw/day). However, the EFSA Panel noted “that the margin of safety (MOS) between this NOAEL
and the estimated daily intake of erythritol resulting from an incorporation rate of 2.5% in
beverages is 1.24. The EFSA Panel concluded that, particularly when the other food categories
of use are taken into consideration, “there is a safety concern with respect to Gl tolerability for the
use of erythritol in beverages at a maximum use level of 2.5% for non-sweetening purposes.” In
addition, as with all sweeteners, levels of use are self-limiting due to organoleptic factors and
consumer taste preferences.

GRAS ASSOCIATES, LLC 000011
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lll. INGREDIENT IDENTITY, CHEMICAL CHARACTERIZATION, MANUFACTURING
PROCESS & PURITY

A. Common or Usual Name & Identity of Notified Substance

Erythritol is the common or usual name of the product that is the subject of the GRAS evaluation,
and the specific substance that is the subject of this safety evaluation is identified as erythritol as
produced and sold by O’Laughlin. The compositional features of the subject ingredient are
described in more detail elsewhere in this Section. The Chemical Abstract Service (CAS) registry
number for erythritol is 149-32-6.

B. Chemical Name

Erythritol is a 4-carbon polyol which is also known as 1,2,3,4-butanetetrol, meso-erythritol,
erythrol, erythrite, paycite, antierythrite, and phycitol (ChemIDPlus, 2010).

C. Chemical Identity of Erythritol

Erythritol has a molecular formula of C4H10c04 and a molecular weight of 122.12 daltons. The
chemical structure of erythritol is given in Figure 1. The infrared spectrum and mass spectrum,
as well as measurements of various thermodynamic parameters, solubility and the organoleptic
characteristics for O’Laughlin’s erythritol, are presented in Appendix A. Erythritol naturally occurs
in mushrooms, watermelon, pears, grapes, soy sauce, wine, sake, and beer at levels up to
0.13%. ltis a four-carbon sugar alcohol which is heat stable, non-hygroscopic, and exists as a
white, odorless crystal. A summary of the physical and chemical properties of erythritol is
presented in Table 1.

D. Manufacturing Process

Erythritol is produced by the pure culture fermentation using a non-pathogenic and non-toxigenic
microbial fermentation. The organism is identified as non-GMO Moniliella pollinis which utilize a
carbohydrate-based medium under certain conditions to produce erythritol (see Appendices B-1
and B-2). Once the fermentation process is complete, the microorganisms are killed by heating.
The heat-sterilized broth is filtered, followed by ion-exchange resin purification, and then treated
with activated charcoal after which it undergoes concentration and ultrafiltration. It is
subsequently crystallized, washed and dried to yield pure erythritol.

Fermentation: The starting material in the production of erythritol is a simple sugar-rich substrate
which is fermented by yeast-like fungus Moniliella pollinis. The sterile medium contains dextrose,
diammonium phosphate, magnesium sulfate, yeast spore clump stems and yeast extract. This
medium is used for seed culture and for production culture. For these cultures the strain
inoculum preparation is transferred under aseptic conditions into the medium. In order to achieve

GRAS ASSOCIATES, LLC
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Figure 1. Chemical Structure of Erythritol®
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2 ChemiDplus, 2010.

Table 1. Physical & Chemical Properties of Erythritol®

- GENERIC NAME ERYTHRITOL
Formal (IUPAC) name 1,2,3,4-butanetetrol
CAS Registry No. 149-32-6
Molecular formula CaH1004
Molecuiar weight 122.12 daltons
Melting Point 118-120°C
Boiling Point 329-331°C
Solubility in water Soluble
Solubility in ethanol Slight
Solubility in DMSO Insoluble
Color White
Odor Odorless
Taste Sweet
Form Crystal

a European Commission, 2003; Chemical Book, 2011.

inoculum preparation is transferred under aseptic conditions into the medium. In order to achieve
maximum yield, the fermentation temperature is maintained within a specified range. When the
dextrose is completely consumed, the fermentation broth is heated to 85-90°C to completely
inactivate the microorganisms.

000013
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Furification: Following complete inactivation of Moniliella pollinis by heat treatment, the dead cells
from the fermented broth are separated by filtration. The supernatant is subjected to a
decolorization process that is carried out twice utilizing fresh activated charcoal each time. Upon
completion of the second activated charcoal decolorization step, the supernatant is exposed to
ion exchange resin to remove inorganic salts, pigments and organic impurities. (Certification of
the membranes used can be found in Appendix B-3). After vacuum evaporation, the purified
fermentation broth is subjected to cooling crystallization followed by filtration. The liquid is
concentrated by vacuum evaporation and subjected to a crystallization procedure by using water.
This is followed by filtration. The mother liquor obtained following crystallization is treated with
hydrochlioric acid and sodium hydroxide, which is subsequently recycled for use in the
evaporation and crystallization steps. The crystals obtained above are dissolved in hot water and
subjected to decolorization using charcoal. The filtrate is further purified using a second
crystallization step. The crystals are separated by centrifugation, followed by washing with water,
evaporation, drying in hot air steam, sifting and packaging. The final product is > 99.5% pure
erythritol. The production process for erythritol is monitored at multiple points. A summary of the
quality control performed by O’Laughlin during the production process is presented in Table 2.

Table 2. Quality Control of Manufacturing Process for Erythritol

ITEM QUALITY CONTROL POINT

Fermentation process Content: 120g/L; Purity Dx: not less than 85%

lon exchange process Conductivity: not more than 100 us/cm?

Evaporation process Bxb: not less than 70%

Crystallization process Yield coefficient: not less than 50%

Drying process Water content: not more than 0.2%

? Net erythritol content, expressed as a percentage.
® Brix molasses, refers to the sugar syrup in the Baume mass fraction, expressed
as a percentage.

As indicated, the erythritol is produced by a dextrose fermentation using the yeast Moniliella
pollinis. The identity of the microorganism, Moniliella pollinis, is confirmed by biophysical and
biochemical classification, 26S rDNA phylogenetic analysis. This organism is both non-
toxicogenic and non-pathogenic. Although the erythritol produced by the notifier in GRN 208 is
isolated from T. megachiliensis, an evaluation of the toxicity for both M. pollinis and T.
megachiliensis was provided. The summary in GRN 208 stated:

Both M. pollinis and T. megachiliensis are osmophilic fungi and together with related species
can contaminate high sugar foods such as syrups, jams and honey. Some Moniliella species
are found in low pH foods (pickles, sauces) and both Moniliella spp. and Trichosporonoides
spp. have been isolated from foods high in fat (e.g. margarine, ghee) (Samson & van
Reenen-Hoekstra 1988).

000014
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Both fungi are able to grow at 35-37°C. A search of the literature, major fungus culture
collection and taxonomic databases failed to reveal any documented evidence of M. pollinis
or T. megachiliensis being pathogenic to humans. Related species have been isolated from
clinical material although they appear to be rare occurrences (Kockova-Kratochvilova et al.
1987; McKenzie et al. 1984).

There is no indication in the literature that 7. megachiliensis or M. pollinis produce toxic
metabolites or antimicrobial compounds. However, both fungi have been reported to
produce pigmented metabolites in culture (Dooms et al., 1971; Inglis & Sigler 1992) although
the petitioners have provided information indicating that color changes in the fermentation
broth are minor and can be explained by variation in broth components and the effect of heat
treatment.

The ingredients used for the culture medium of Moniliella pollinis are food grade and are
commonly used in the food industry for such purposes. The erythritol production as well as the
components dextrose, hydrochloric acid, sodium hydroxide, diammonium phosphate, magnesium
sulfate and yeast extract used in the mother liquor treatment process that is recycled comply with
Food Chemicals Codex 7" Edition specifications (See Appendices B-4, B-5, B-6, B-7, B-8, B-9
and B-10, respectively). The polyethersulfone resin used in the production process complies with
21 CFR 177.2440. The erythritol is prepared in accordance with current Good Manufacturing
Practices of Codex Alimentarius General Principles of Food Hygiene at the O’Laughlin facilities in
Hong Kong as certified by the SGS-CSTC Standard Technical Services Co. Ltd. Beijing, China
(See Appendix B-11).

A detailed description and summary flow chart for the manufacturing process of erythritol by
O’Laughlin are located in Appendix C.

E. Product Purity

1. ldentification of Erythritol

Erythritol has well-known characteristics which can be utilized for its identification. Erythritol is
known to be stable under heat, acid, and alkaline conditions. Erythritol has a melting point of
119-123°C and a boiling point of 329-331°C. Erythritol is water soluble and is slightly soluble in
alcohol. The general properties of O’Laughlin’s erythritol are presented in Appendix A. This
includes mass spectra and infrared spectra for erythritol, thermodynamic data and comparisons
to other known sweeteners.

2. Specifications of Erythritol

O’Laughlin has established specifications for the typical composition and the maximum
microbiological, heavy metal and pesticide contaminant levels of erythritol which are intended to
maintain the food grade status of the final product. The standard methods that are utilized in
analyzing the O’Laughlin’s erythritol are described in Appendix D. A summary of the critical

GRAS ASSOCIATES, LLC 000015
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specifications for erythritol can be found in Table 3. To demonstrate conformance with the food-
grade specifications in Table 3, O’Laughlin analyzed five lots of its high purity erythritol (see
Appendix E-1). The certificates of analysis of these lots can be found in Appendix E-2. All five
lots of erythritol were within the food-grade specifications established for erythritol, indicating that
the production process is capable of consistently producing food-grade product. Pesticide
analyses for a single batch of O’Laughlin’s erythritol are provided in Appendix F. The collection of
these reports demonstrates that O’Laughlin’s erythritol is well characterized and meets the
necessary purity criteria.

Table 3. Specifications for Erythritol as Manufactured by O’Laughlin

COMPONENT SPECIFICATION
Erythritol (anhydrous basis) 99.5-100.5%
Reducing Sugars <0.3%
Ribitol and Glycerol <0.1%

Lead <0.5 ppm
Total Aerobic plate count <300 (cfu/g)
Total Aerobic Yeast Count <50 (cfu/g)
Total Aerobic Mold <50 (cfu/g)
Coliform (MPN/100g) Negative

E. coli (MPN/100g) Negative
Foreign matter, Contaminants | Absent

3. Organism Residue

Both microorganisms, Trichosporonoides megachiliensis and Moniliella pollinis, have

been reviewed for safety and were found to be acceptable by JECFA (1999), the SCF (SCF,
2003), and the Committee on Food Chemicals Codex . Both are osmophilic fungi and together
with related species can contaminate high sugar foods such as syrups, jams and honey. Some
Moniliella species are found in low pH foods (pickles, sauces), and both fungi have been isolated
from foods high in fat (Samson & van Reenen-Hoekstra 1988). There is no indication in the
literature that either T. megachiliensis or M. pollinis produce toxic metabolites or antimicrobial
compounds. There was also no indication found in the literature indicating any microbiological
contamination problems associated with erythritol. Further, the water content of the erythritol
product (<0.2%) is below the level that would support microbial growth. The fermentation broth
containing erythritol is separated from the organisms and is subjected to purification treatment
similar to those for the carbohydrate sweeteners and sugar alcohols, e.g., ion-exchange resin,
activated charcoal, and crystallization. The final product is a material containing not less than
99.5% erythritol. The fermentation broth produced by both fungi has been tested for toxicogenic
activity. The safety of Trichosporonoides megachiliensis was shown in an acute oral toxicity
study in which an erythritol fermentation broth was administered to rats (Kashima Laboratories,
1995), No deaths or toxic effects attributable to the fermentation broth were observed. A
minimum lethal dosage of the fermentation broth in rats therefore exceeds the 5000 mg/kg bw
dose in this study. A 4-week repeated-dose oral toxicity study of M. pollinis fermentation broth in
rats demonstrated that dietary levels up to 2.5% (the highest dose tested) corresponding to an
overall intake of 2.1 g/kg bw/day did not induce any treatment related changes (Lina, 2002;
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European Commission (2003). The O’Laughlin erythritol product will not expose consumers to
the producing organisms because they are destroyed by heat treatment of the fermentation broth
and are subsequently removed by filtration and purification.

4. Stability Data

Erythritol, as produced by O’Laughlin, is acid stable when heated up to 150°C for 1 hour which is
described in Appendix G. Appendix G also shows the effect of humidity on the moisture content
of erythritol.

For storage of erythritol, O’LLaughlin recommends the conditions detailed in Table 4.

Table 4. Recommended Storage for O’Laughlin Erythritol

AMBIENT (10-32°C)
STORAGE KEEP FROM SUNLIGHT; STORE IN ODOR-FREE ENVIRONMENT;
CONDITIONS LOW HUMIDITY CONDITIONS RECOMMENDED TO MINIMIZE

CAKING/DEGRADATION POTENTIALS

SHELF LIFE 36 MONTHS

000017
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IV. INTENDED FOOD USES & DIETARY EXPOSURE

A. Intended Uses

Customers of O’Laughlin intend to use erythritol in a limited number of human food categories
where the high purity erythritol could function to achieve various functional effects. Erythritol is
intended for use in the same foods and at levels of addition as designated by Mitsubishi-Kagaku
Foods Corporation for erythritol in GRN 208 (FDA, 2006) and as notified previously by Cerestar
Holding, B.V. in GRN 76 (FDA, 2001a). The proposed food uses of the erythritol include: flavor
enhancer,* formulation aid,® humectants,® nutritive sweetener,” stabilizer and thickener,?
sequestrant,’ and texturizer.'® The intended food use categories and use levels of erythritol are
presented in Table 5.

Table 5. O’Laughlin’s Intended Conditions of Use

. LEVEL OF

vFOQD CATEGORY | USE
Reduced and low-calorie and non-carbonated beverages; Dairy 3.5%
drinks (chocolate and flavored milks) '
Frozen dairy desserts (regular ice cream, soft serve, sorbet); 10%
Puddings (instant, phosphate set), Yogurt (regular and frozen)
Bakery fillings (fruit, custard, cream, pudding); Cakes and 15%
cookies (regular and dietetic)
Fat-based cream used in modified fat/calorie cookies cakes, and
pastries; Chewing gum; Soft candies (non-chocolate, plain 60%
chocolate, chocolate coated)
Hard candies (including pressed candies, mints, and cough 99%
drops)
Sugar substitutes (carrier) 100%

B. Dietary Exposure

Erythritol is naturally occurring, at levels up to 0.13%, in a number of common foods which are
part of the American diet. These foods include fruit, such as pears, melons, and grapes, as well
as mushrooms, and fermented foods including soy sauce, wine, and theese. Intake of naturally-
occurring erythritol varies with diet between countries. An estimated intake of naturally occurring

4 As defined in 170.3 (n)(
5 As defined in 170.3 (n)(
6 As dsfined in 170.3 (n)(

(

(m)(11).
(n)
(n)

7 As defined in 170.3 (n)
(n)
(n)
(n)

1

14).
21).
(28).
(26).
(32).

8 Asdefinedin 170.3
9 As defined in 170.3
10 As defined in 170.3
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erythritol in the US is 24 mg/day, in Japan is 105 mg/day. An amount of 47 mg/day is a Danish
estimate (DVFA, 2001).

Erythritol produced by O’Laughlin using Moniliella pollinis will be used under the same conditions
of use as described in GRN 76 and GRN 208. Therefore, erythritol produced by O’Laughlin will
have the identical estimated exposure calculations as presented in GRN 76 and GRN 208. The
Cerestar Expert Panel maintained the mean and 90™ percentile EDIs (estimated daily intakes) for
erythritol would not be expected to exceed 4.9 and 11.9 g/day, respectively, however, the agency
produced its own EDI calculations for erythritol under the above conditions of use as 13
g/person/day at the mean and 30 g/person/day at the 90™ percentile (FDA, 2007).

GRAS ASSOCIATES, LLC
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V. REVIEW OF SAFETY DATA ON ERYTHRITOL

A. Common Knowledge Regarding Safe Erythritol Consumption

Erythritol has been used as a food ingredient around the world for decades. As aresult, a
number of comprehensive reviews of the safety of erythritol have been published (Bemnt et al.,
1996 & 2000; Munro et al., 1998; JECFA (WHO 2000a, b); EFSA, 2010; GRN 76 (FDA, 2001a)
and GRN 208 (FDA, 2006). The JECFA and EFSA reviews have found erythritol to be safe for
human consumption with an ADI “not specified.” The Expert Panel for GRN 76 estimated that
consumption of 40 g/person/day would be safe. The only health issues noted are a laxative
effect, which in all studies is related to intake of erythritol as a large bolus resulting in a
physiological response of the body to the substantial intake of an osmotically active substance.
The most recent review was an analysis of erythritol toxicity published by EFSA in 2010."" Since
extensive reviews are readily available,'? the following summary contains highlights of the
previously published safety studies.

B. Safety Data on Erythritol
1. Absorption, Distribution, Metabolism & Excretion (ADME) Studies

Erythritol is well-known as a non-caloric sweetener which is almost completely absorbed after
consumption, is not metabolized, and then is excreted unchanged in the urine. Erythritol is 60-
70% as sweet as sugar, yet it does not affect blood sugar or insulin levels (Noda et al, 1994), nor
does it cause tooth decay (Kawanabe, 1992). Studies have shown that about 90% of ingested
erythritol is absorbed from the small intestine and excreted in urine (Noda et al, 1988, 1994;
Ishikawa et al., 1992). Thus, less than 10% of ingested erythritol is fermented by the intestinal
microflora into short-chain fatty acids (Noda and Oku, 1992; Bornet et al., 1996a, b). Since
erythritol is almost completely absorbed in the small intestine, gastric side effects from excessive
consumption such as a laxative effect, flatulence, and abdominal pain are greatly reduced in
comparison to other sugar alcohols. Only when consumed in extremely large quantities, such
that consumption occurs faster than absorption, will it cause laxative effects. The laxative effects
in humans are thought to occur around 0.5 g/kg bw/day for a single dose (Umecki, 1992).

ADME studies of erythritol have been performed in mice, rats, dogs, and humans. In all species,
excretion of erythritol ranged from 60-90%, depending on the dose (Bornet et al. 1996a, b; Dean
et al., 1996; Hiele et al., 1993; Ishikawa et al., 1996, Lina et al., 1996; Nakayama, 19903, b;
Noda, 1994; Noda et al., 1988; Noda et al., 1996; Noda & Oku, 1992; Tetzlof et al., 1996 Til et al,
1996; van Ommen et al., 1996). In one representative study, Noda et al. (1994) administered a
single dose of 0.3 g/kg bw to 5 men after a 12-h fast. The plasma concentration of erythritol
peaked at 430 g/mL 30 min after treatment, with a ty,, 0f 3.4 h. Approximately 90% of the
administered dose (90.3 + 4.5%) was recovered unchanged in the urine within 48 h. The urinary
excretion rate of erythritol was 11.6%/h for the period of 0-3 h, and decreased to 0.2%/h for the

11 The EFSA report is available online at hitp://www efsa.europa.eu/en/efsajournal/doc/1650.pdf.
12 The Comprehensive WHO report is available at http://apps who.int/ipsc/databasefevaluations/chemical.aspx?chemiD=0961.
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period of 24-48 h. Utilizing the factorial method for determining the energy value of fermentable
non-digested carbohydrates (Livesay, 1992), the caloric value of erythritol is estimated to be 0-0.2
kcal/g in humans given oral doses lower than 25 g/day or 0.34 g/kg bw (SCF, 2003).

2. Acute Studies
Single-dose toxicity studies of erythritol date back to the 1930s. Beck et al. (1936, 1938)

administered single-doses of erythritol to mice, rats, and dogs. Erythritol was found to be
essentially non-toxic, with a LDso > 5 g/kg bw. Table 6 contains a summary of these data.

Table 6. Studies of Acute Toxicity of Erythritol®

Species | Sex | Route | LD “b(‘:;g.’ K9]  Reference

Mouse NR Intraperitoneal 7000-9000 Beck et al. {(1936)

Mouse NR Intraperitoneal ~8000-9000 Beck et al. {1938)

Rat NR Oral >18000 Beck et al. (1938)

Rat Male Intravenous 6600 Yamamoto et al. (1987)
Female 9600

Rat Male Subcutaneous >16000 Yamamoto et al. (1987)
Female >16000

Rat Male Oral 13100 Yamamoto et al. (1987)
Female 13500 :

Dog Male Oral 5000 Ozeki et al. (1988)

2 Reproduced from WHO, 2000b.

3. Subchronic Toxicity Studies

Short term toxicity studies have been published for mice, rats, and dogs. The same general
effects observed in all species due to erythritol were increased water intake, diuresis, increased
urinary volume, and increased kidney weight. All of these effects were considered an adaptive
response to the diuretic effect of erythritol, as opposed to toxic effects. The NOAELSs for dietary
administration of erythritol was 5% of the diet for all species, equivalent to 7.5 g/kg bw/day in
mice, 2.5g g/kg bw/day in rats, and 1.7 g/kg bw/day in dogs. When administered by gavage, the
NOELs were 2 g/kg bw/day for rats and 1.2 g/kg bw/day for dogs. A summary of available short
term toxicity studies with erythritol can be found in Table 7.
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Table 7. Subchronic Toxicity Studies with Erythritol

LOEL/
Dose , ' | NOEL
SpeCiES | ROUTE | (6/ka TiME SIGNIFICANT EFFECTS OBSERVED (6hke REFERENCE
Bwioa) - W)
Increased: water intake, urine volume, ) .
Mouse %::i w;:ks urinary protein & marker enzymes, N??" 1;‘5 tgés
kidney weight, cecal weight ) ’
Increased: urine volume, transient
Rat 3::1 0,5,10 | 28days | diarthea, water intake, cecal weight LOEL: 5 Oku gg\(l)oda,
Decreased: serum triglyceride
Males: . . Til & Wijands,
Oral- 54 “' Increased: kidney weight, cecal & 1991
Rat diet Fe'm'a les: 28 days splggn weight, alkaline phosphatase LOEL: § Til &
5 99 ‘ activity Modderman,
T 1996
Increased: diarrhea, water intake,
Oral- . kidney weight Shibata et al,
Rat gavage Females:8 | 28 days Decreased: food consumption, N.D. 1991
osmotic pressure, serum Na, Cl
Male: 0, Increased: water intake, erythrocyte, ) Kanai et al,
Ral 11,29 | B9 | joikocyte, platelet counts, NOEL:1 | ™ 1990
Increased: water intake, diarrhea,
urinary volume, urinary Na, K, & CI;
blood urea nitrogen, sinusoid dilatation
Rat Oral- 10, 1’82 4, 13k adrenal glands, kidney & adrenal NOEL: 2 YaTaTgég et
gavage weeks weight, ditatation renal tubules &
Decreased: plasma Na, Cl,
spontaneous movement
Increased: cecum weight, kidney
Rat Oral- 0,25,5, 13 weight, urine volume, water intake, NOEL: { Tiletal. 1991,
diet 10 weeks | urine NAG, serum alkaline 25 1996
phosphatase
Increased: water intake, urine volume,
Rat infra- | 0,1,1.73, 180 reticulocyte count, adrenal and kidney NOEL: 1 Kamata,
venous 3 days | weight, serum K, blood urea nitrogen ' 1990a
Decreased: body weight, serum K
5 Ora- | 0,125 | 13 |ncreased waterintake, uinevolume, | yoe. | yamaguchiet
9 | gavage | 25,5 | weeks |diarhea, vomiling, thymic atrophy, 125 al., 1990
gavag ' histopathologic changes in kidney '
Increased: blood urea nitrogen,
Intra- 180 vomiting, water intake, L_lrine volume, Kamata
Dog venous 0,1,22,5 days bladder hemorrhage, urine Na, Cl, K, LOEL: 1 1990b !
histopathologic changes in prostate
Decreased: urinary Cl
Dean &
Jackson,
Dog 3::{ 0 03781 7, weSesks Increased: water intake, urine volume N?EL' 1992
Deanetal,
1996
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In a representative study, Til et al. (1992, 1996) performed toxicity studies with mice. Mice were
fed diets containing 0, 5, 10, or 20% erythritol ad libitum for up to 13 weeks (10 CD-1
mice/sex/group). Mice were monitored daily for clinical signs of toxicity and changes in body
weight and feed consumption. No deaths occurred. No statistically significant changes in mean
body weight, feed intake, or clinical biochemistry were measured. Both male and female mice
showed a dose-related increase in water intake and urine volume which was significant at the
10% and 20% doses. In addition, there was a dose-related increase in the 24-h excretion of
protein, GGT and NAG activities, sodium, potassium, calcium, phosphate, citrate, and creatinine
concentrations in animals of each sex (significant at the 20% dose). A significant increase in
kidney weight and cecum weight in both sexes occurred at the 20% dose. No macroscopic or
microscopic findings consistent to either group were observed. The NOEL was determined to be
5% erythritol, equivalent to 7.5 g/kg bw/day.

4. Chronic Studies

Two studies of the effects of long term administration of erythritol to rats have been performed. In
these studies, erythritol did not affect survival and did not induce carcinogenesis. The results of
these studies are summarized in Table 8.

Table 8. A Summary of Chronic Studies of Erythritol Intake in Rats

‘ Dose , LOEL /
Species | Route | (g/kg | Time SIgnglbc:::vgfects NOEL | Reference
bwiday) ~ (g/kg bw) ‘
Males: 0 Increased: soft feces, water
s intake, urine volume, urine ,
0.46,1.4,5 . Til & van
Oral- i 78 | Ca, plasma alkaline . "
Rat . Females: 0, . NOEL: 1.4 | Nesselrooij,
diet weeks | phosphatase, cecal weight,
0.54,1.7, X X 1994
75 kidney weight
' Decreased: body weight
Males: 0, Increased: urine volume,
0.86, 2.2, water intake, cecal weight, _ .
Rat 322{' 46 w1e(e)::(s urinary Ca & electrolytes, N(;) gsL 1%32 e; ga:;é
Females: 0, kidney & adrenal weight ' ’
1,26,5.4 Decreased: serum friglyceride

In the 78 week study (Til and van Nesselrooij, 1994) erythritol of greater than 98.5% purity was
administered in the diet to groups of 20 Wistar (Crl:WI(WU)BR) rats at concentrations of 0
(control), 1, 3 or 10%. As a result of treatment, soft feces were observed in the high-dose
animals during the first weeks of the study, but resolved thereafter. Behavior and appearance of
the rats were unremarkable for the first year, with age-related changes noted in all groups,
including controls, in the remaining 6 months of the study. A number of isolated, statistically
significant, changes in hematological parameters occurred; however, they were considered to be
isolated transient findings and therefore unrelated to erythritol treatment. Similarly, although a
number of significant changes in blood chemistry parameters were recorded during the study,
only the increases in alkaline phosphatase activity in the high-dose animals were considered to
be related to treatment. The remaining changes in clinical chemistry parameters either showed
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no dose response, lacked consistency across sex and time or were within the normal range of
variation, and as such were not considered to be toxicologically significant. Slightly increased
urinary output was attributed to the increased load on the kidneys brought about by the high renal
clearance of erythritol. Increased water intake occurred in a dose-dependent fashion to
compensate for this change. The increases in calcium excretion were considered to be of no
toxicological significance since nephrocalcinosis was not observed, and no histopathological
correlates were observed in the kidney. Since there were no histopathological effects in the large
intestine attributable to treatment, the increased cecal weights was considered to represent
physiological responses of no toxicological significance no significant toxicity was attributed to
erythritol treatment although physiological responses, including decreased body weight gain,
increased urinary volumes and cecal enlargement were observed. Even at the 10% dose level,
the highest dose tested, erythritol was essentially non-toxic.

In the Lina et al. (1994, 1996) studies, groups of 50 Wistar rats were fed a diet containing 0, 2, 5
or 10% erythritol for 104 weeks(approximately 0, 0.86,2.2or4.6 and 0, 1.0, 2.6 or

5.4 g/kg body weight/day for male and female rats, respectively. This includes a 3 week
adaptation period where dietary concentrations were gradually increased. Animals were
observed daily for toxicity. Body weight, feed and water consumption, ophthalmic observations,
hematological assessments, urine and fecal assessments, and gross and histopathological
examination of the organs were performed at regular time points throughout the study period.
The authors report a significantly lower body weight of male rats at the intermediate and high
dose, and female rats at the high dose during the majority of the study. However, no treatment-
related effects on mortality or the general condition or behavior of the animals was observed.
Both males and female rats in the 5 and 10% groups had a significant increase in water
consumption when compared to controls. In addition, rats at the 10% level had statistically
significant increases in urine volume at all times except 102 weeks. The osmolarity of the urine
was significantly decreased in males on the 10% diet, and urinary excretion of GGT, NAP,
sodium, potassium, phosphate, total and low-molecular-mass protein, calcium, and citrate was
increased in males with the 10% diet. No treatment-related effects were noted on hematological
and clinical biochemical parameters measured. Cecal weight was increased in male rats at 52,
78, and 104 weeks and female rats at 104 weeks in the 10% group. No histopathological change
was associated with this increase. The absolute and relative weights of the adrenals in females
at 104 weeks with the 10% diet were increased. No pheochromocytomas or histopathological
change were associated with this increased weight. An increase in kidney weights (absolute and
relative) was observed in male rats fed 10% diet at 52 and 78 weeks, but not at terminal sacrifice.
A non-significant increase in kidney weight was also observed in female rats at the 5% and 10%
level. Anincrease in pelvic nephrocalcinosis was observed in all treated female rats, but not in
male rats. This was not considered toxicologically significant since it is a common age-
associated lesion in female rats and the incidence in the control groups was considered low. Ina
separate study of rats in the same lab, the incidence of nephrocalcinosis was comparable to that
in the treated females in this study. Erythritol was not carcinogenic at doses up to 10% of the
diet. The NOEL was 2% of the diet based on increased water intake, cecal weights, and urine
volume.
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5. Reproductive/Developmental Studies

Reproductive and developmental toxicity studies have been performed in mice, rats, and rabbits.

“No reproductive or developmental toxicity was observed at doses up to 8 g/kg bw/day in mice

treated by gavage or at doses representing up to 10% of the diet of rats (WHO, 2000b).” Even at
high doses, erythritol has no adverse effects on fertility or on the developing fetus. These studies

are summarized in Table 9.

Table 8. A Summary of Reproductive & Developmental Studies with Erythritol

‘ | Dose ‘
Species | Route | (g/kg Time Significant Effects Observed | Reference
bw/day) ; ~
Mice Oral- | 0,1,2,4, | Age6weeks- | Increased: diarrhea Tateishi et al.,
gavage 8 day 6 gestation | No effect on reproductive performance 1989
y Intrave- | 0,1,1.73, | Age 6weeks~ | ncreased: waterintake, death(low Tateishi et al,
ice nous 3 day 6 gestation incidence),renal tubulg dilatation 1992
No effect on reproductive performance
Males: 0, Pre-matin Increased: diarrhea (Fo), Smits-van
1.5, 3.1 through g No effect on reproductive performance Procije et al.,
R Oral- 6.5 . or fertility of Fo or F4 19964,
at di . lactation for 2 ) .
iet Females: consecutive Decreased: body weight of F1 pups Waalkens-
0,17,33, i NOEL for reproductive toxicity: Berendsen et
7.1 generatons | 3 1 g/kg bwiday al., 1996
Increased: Cleft palate, wavy ribs,
fused sternebrae in pups at 4 g/kg bw
dose
No effect on reproductive performance
Mice Intrave- 0,124 Days 6.'15 or development of offspring Otaetal,
nous gestation D . 1990
ecreased: spontaneous movement,
feed consumption at 4g/kg bw dose
NOEL for maternal & developmental
toxicity: 2 g/kg bw/day
Decreased: body weight, weight gain in
dams Smits-van
R Oral- 10,17,3.3, Days 0-21 Not embryotoxic, fetotoxic, or -
ats 4 . ’ Prooije et al.,
iet 6.6 gestation teratogenic 1996b)
NOEL for maternal toxicity: 5% diet
(3.3 glkg bw/day)
Increased: water intake,, skeletal
variations at high dose (not significant) Hashima
Decreased: feed consumption, body Laboratory,
Rabbits |nrl;|:l:lse- 01,225 Daeﬁ ?{18 weight of fetuses at high dose (not 1989,
gestation significant) Shimizu et al.,
NOEL for maternal toxicity: 2.2 g/kg 1996
bw/day
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6. Genotoxicity/Mutagenicity Studies

Genotoxicity and mutagenicity studies of erythritol have shown that erythritol is not mutagenic or
clastogenic in vitro. A summary of these studies is located in Table 10.

Table 10. Results of Assays for the Genotoxicity of Erythritol®

End-point | Test System Concentration | Resuits Reference
S. typhimurium
Reverse TA98,TA100,T
) A1535, 370-30,000 ug/plate Negative Blijleven, 1990
Mutation®
TA1537,
TA1538
S.typhimurium
Reverse TA98, TA100, , Kawamura et al.,
mutation® TA1537: E. 15.8-5000 ug/plate Negative 1996
coli WP2 uvrA
Chinese Nakatsuru et al.,
Chromosomal hamster . 1988
aberrationc fibroblast line 1.25-10 mmollL Negative Kawamura, et al.,
CHLAU 1996

® Reproduced from JEFCA, 2000.

® In the presence and absence of a metabolic activation system from the 900 X g fraction
of the livers of Aroclor 1254-induced male rats.

° In the presence and absence of a metabolic activation system of unspecified origin.

C. Clinical Studies with Erythritol

Human studies of erythritol have focused on single-dose and repeat-dose studies to determine
the NOEL for gastrointestinal symptoms, allergenicity, and the energy value of erythritol
(described in section V.B). Other than a very rare occurrence of allergic reaction and the known
gastrointestinal symptoms associated with ingestion of polyols, no adverse effects related to
erythritol consumption have been reported.

1. Single-Dose Studies

A number of single-dose studies have examined the laxative effect of erythritol and compared it to
sucrose and sorbitol. A summary of these studies is located in Table 11. Overall, Umeki (1992)
reported no diarrhea in healthy volunteers given a 0.46 g/kg bw dose, Takahashi (1992a,b) found
no laxative effect at 0.47g/kg bw (males), and in a separate study at 0.57 g/kg bw (in females).
The minimum dose resulting in diarrhea in all these studies ranged from 0.6-0.7 g/kg bw. Oku
and Okazaki (1996a, b) report no laxative effect below 0.7 g/kg bw. Female subjects seemed to
show a greater tolerance to laxative effects than males. In all of these studies, sucrose had no
laxative effect, while sorbitol caused laxation at significantly iower doses than erythritol (ranging
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from 0.15-0.25 g/kg bw). Overall, the results indicate that the NOEL for gastrointestinal
symptoms is between 0.5-1.0 g/kg bw.

Table 11. Studies of Effect of a Single Dose of Erythritol in Healthy Volunteers

' NOEL :
SUuBJECTS Dose REsuLTS (a/ka BW) REFERENCE
6 men, 0.46, 0.62,0.77, | . ,
age 26-46 0.92 g/kg bw Diarrhea 0.46 Umeki, 1992
Men: 0.47, 0.62,
0.78 g/kg bw, | 4 men, 1 woman
8 men, 4 women | Women: 0.57, | dropped out 0.47 Takahashi, 1992a
0.76,0.94 gkg | Diarrhea
bw
No effects on glucose,
5 men, insulin, cholesterol,
Ages 45.58 0.3 g/kg bw triglycerides, fatty acids NR Noda et al., 1994
or electrolytes
Increased: Diarrhea,
cramping, stomach
3 men, 3 women, 1 g/kg bw discomfort, flatulence <1 Bornet et al., 1996a
Ages 24-43
No effect on plasma
glucose or insulin
12men, 12 nochangesin
women,4 gges 20- | 0.4,0.8 g/kg bw osmolarity, electrolytes, NR Bornet et al., 1996b
insulin or glucose levels
5 NIDDM 20g/person No effects on .
patients, average | (body weight | carbohydrate N/A ISh'kngGet al,
| age 52 £ 19 yrs NR) metabolism
Men: 25, 50,759 | Increased: nausea, Men: 0.66 .
7&?:(’3;2 Women: 25, borborygmus, thirst, Women; Okuég(;l;a; aki,
37.5,62.5g | flatulence 0.80 '
Increased:
64 young adults 20, 35, 50g borborygmus & nausea 0.78 Storey et al., 2007
at 50g dose

2. Repeated-Dose Studies

Single-dose studies, such as Bornet et al. (1996a) described above, demonstrate that ingestion of
a bolus of erythritol at 1 g/kg bw induces gastrointestinal symptoms, such as diarrhea, discomfort,
and flatulence. However, repeated dose studies, such as Tetzloff et al. (1996) and others
summarized in Table 12, demonstrate that ingestion of 1 g/kg bw of erythritol/day in five portions
does not induce gastrointestinal symptoms. Thus, the gastrointestinal symptoms associated with
erythritol ingestion can be attributed to the ingestion of a bolus of an osmotically active

substance.
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Table 12. Studies of Effect of Repeated Doses of Erythritol in Human Subjects

8 men, 2 women

days, in water

reported upper Gl pain &
diarrhea on day 2 of study

Dose o
SuBJECTS ' (alKa BW) RESULTS REFERENCE
No laxative effects
20g 2x/day for 5 | observed, but 1 man

Takahashi, 1992b

No Gl effects reported. 3
men reported dryness or

patients

0.91/day for 3 | irritation of throat and/or
6 men days, in);offee stomach, thought to be Hamada, 1996
due to high osmotic
activity of coffee drink.
0.86/day for 3 | No adverse effects were
8 men days, i¥1 tea reported. Masuyama, 1996
2 day
adaptation: 0.3; | No adverse Gl effects, no
12 men 5pday test diuretic effects reported. Tetzloff et al., 1996
period: 1
No adverse effects
3 male, 8 female | 20 g/day for 14 | reported, but data not Miyashita et al., 1993
NIDDM patients days collected/reported for all Ishikawa et al., 1996

3. Allergenicity Studies

Three well-described cases of allergy to erythritol have been described in humans (Hino, et al.,
2000; Yunginger, et al., 2001). One man exhibited generalized urticaria or hypotension after
erythritol ingestion, and two women developed generalized urticaria. No allergy or
hypersensitivity to erythritol was found in rats (Kawauchi et al., 1989a) or guinea pigs (Kawauchi,
et al., 1989b). In addition, no allergic symptoms were identified in humans in any of the clinical
studies described above. Finally, erythritol occurs naturally in foods such as cheese, fruits, and
chocolate, which are not known to be common allergens. The underlying cause of the described
allergic reactions in humans remain obscure, and the estimated prevalence of allergic reaction to
erythritol containing products is less than 1 per million people (Yunginger et al., 2001).
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VI. DISCUSSION
A. GRAS Criteria
FDA defines “safe” or “safety” as it applies to erythritol as:

“...reasonable certainty in the minds of competent scientists that the substance is not harmful
under the intended conditions of use. It is impossible in the present state of scientific knowledge
to establish with complete certainty the absolute harmlessness of the use of any substance.”"®

Amplification is provided in that the determination of safety is to include probable consumption of
the substance in question, the cumulative effect of the substance and appropriate safety factors.
It is FDA’s operational definition of safety that serves as the framework against which this
evaluation is provided.

Furthermore, in discussing GRAS criteria, FDA notes that:

“...General recognition of safety requires common knowledge about the substance throughout the
scientific community knowledgeable about the safety of substances directly or indirectly added to
food.”

“General recognition of safety through experience based on common use in food prior to January
1, 1958, shall be based solely on food use of the substance prior to January 1, 1958, and shall
ordinarily be based upon generally available data and information.”™

FDA discusses in more detail what is meant by the requirement of general knowledge and
acceptance of pertinent information within the scientific community, i.e., the so-called “common
knowledge element,” in terms of the two following component elements: '

o Data and information relied upon to establish safety must be generally available, and this is
most commonly established by utilizing published, peer-reviewed scientific journals; and

e There must be a basis to conclude that there is consensus (but not unanimity) among
qualified scientists about the safety of the substance for its intended use, and this is
established by relying upon secondary scientific literature such as published review articles,
textbooks, or compendia, or by obtaining opinions of expert panels or opinions from
authoritative bodies, such as JECFA and the National Academy of Sciences.

The apparent imprecision of the terms “appreciable”, “at the time” and “reasonable certainty”
demonstrates that FDA recognizes the impossibility of providing absolute safety in this or any
other area (Lu, 1988; Renwick, 1990; Rulis and Levitt, 2009).

13 See 21 CFR 170.3(i).
4 See 21 CFR 170.30(a).
15 See Footnote 1.
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As noted below, this safety assessment to ascertain GRAS status for erythritol for the defined
food uses meets FDA criteria for reasonable certainty of no harm by considering both the
technical and common knowledge elements.

B. Safety of Erythritol
1. Expert & Regulatory Reviews

This notification relies upon published literature and data and information previously submitted to
FDA to support its evaluations of erythritol in response to GRAS notifications 76 (FDA, 2001a)
and 208 (FDA, 2006) and the Affirmation Petition filed jointly by Mitsubishi, Cerestar, and Nikken -
GRASP No. 760422, 1997 (FDA, 2001a, p 126).

The scientific literature contains numerous safety studies supporting the safety of erythritol for
food use. Extensive review articles on erythritol safety were published in 1996 (Bernt et al, 1996)
and in 1998 (Munro et al, 1998) which discussed a variety of acute, subchronic and chronic
studies in rats, mice and dogs. The review studies also included metabolic, reproduction,
developmental and mutagenicity tests. These studies are reviewed in depth in Section V.

Erythritol has been used since 1990 in Japan as a component of candies, sugar substitutes,
chocolates, soft drinks, chewing gum, jellies, jams, and yogurt (Bernt et al, 1996). Since 1996
there have been several affirmations of the safety of erythritol through regulatory processes.

In December 1996, Cerestar Holding B.V. (Cerestar), Mitsubishi Chemical Corp. and
Nikken Chemicals Co., Ltd. jointly submitted a GRAS affirmation petition which claimed
GRAS status for erythritol when used in a variety of foods including sugar substitutes, hard
and soft candies, chewing gum, and beverages.

In 1997, FDA amended the health claim regulation regarding non-cariogenic carbohydrate
sweeteners to include erythritol in response to this petition, and authorization of a heaith
claim regarding erythritol indicates that the petitioners demonstrated to FDA'’s satisfaction
that the substance is safe and lawful under the applicable food safety provisions of the
Federal Food, Drug, and Cosmetic Act, as mandated by 21 CFR 101.14(b)(3)(ii)."

In 1999, the Joint FAO/WHO Expert Committee on Food Additives (JECFA) evaluated
erythritol and established an acceptable daily intake (ADI) “not specified.”” The safety of
erythritol is also supported by its chemical structure since erythritol is closely related to
other common food ingredients such as sorbitol and mannitol. Ingested erythritol is
significantly excreted unchanged in the urine and partially undergoes microbial
fermentation to volatile fatty acids in the large intestine.

17 AD! "not specified” is a term applicable to a food component of very low toxicity which, on the basis of the available chemical, biological,
toxicological, and other data, indicates that the total dietary intake of the substance arising from its use at the levels necessary to achieve
the desired effect and from its acceptable background in food, did not, in the opinion of the Committee, represent a hazard to health. For
this reason and for those stated in the evaluation, the establishment of an ADI expressed in numerical form is deemed unnecessary.
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The Cerestar Expert Panel reconvened in May 2000 to review expanded uses of erythritol
that were also the subject of this GRAS notification. The Cerestar Panel concluded that
under the conditions of the expanded uses in foods, erythritol meeting appropriate food
grade specifications and manufactured in accordance with current good manufacturing
practices, is GRAS.

In 2003, the Scientific Committee on Food (SCF) of the European Union issued an opinion
on erythritol, concluding that its use as a food additive is acceptable and that a numerical
ADI was not needed. On July 5, 2006, the European Union adopted a set of amendments
to its food additive legislation authorizing the addition of erythritol to foods generally in
accordance with good manufacturing practice. Under the Sweeteners Directive, erythritol
is now authorized at quantum satis levels of use in a variety of foods, identical to the
manner in which the other polyol sweeteners are authorized. Under the Miscellaneous
Additives Directive, erythritol may be added to foods generally, except beverages,
unprocessed foods, and certain other exceptions (but including liquors and including
frozen, unprocessed fish, crustaceans, mollusks, and cephalopods) at quantum satis
levels for purposes other than sweetening (Directive 2006/52/EC of the European
Parliament and of the Council of 5 July 2006 amending Directive 95/2/EC on food additives
other than colours and sweeteners and Directive 94/35/EC on sweeteners for use in
foodstuffs. Official Journal of the European Union, L204/10,26 July 2006)."®

FDA has reviewed two separate GRAS notifications involving microorganisms used for
fermentation. In 2001, FDA responded favorably to GRN 76 in which Cerestar claimed that
erythritol is GRAS under the same conditions of use covered by GRN 208 and the present
submission (FDA, 2001b). Both microorganisms, Trichosporonoides megachiliensis and
Moniliella pollinis, have been reviewed and found to be acceptable by JECFA, the SCF and the
Committee on Food Chemicals Codex. As previously described, the fermentation broth
containing erythritol is separated from the organisms and subjected to purification treatment
similar to those for the carbohydrate sweeteners and sugar alcohols, e.g., ion-exchange resin,
activated charcoal, and crystallization. The final product is a highly purified preparation of
erythritol that meets the FCC specifications of not less than 99.5% erythritol.

2. Panel Findings

The Expert Panel, having reviewed the individual studies, the available comprehensive critical
reviews, the international regulatory summaries, the FOA/WHO expert committee evaluations and
previous GRAS submissions on erythritol, concluded that O’Laughlin’s erythritol at the usage
levels described herein is generally recognized as safe in foods.

The Expert Panel bases this conclusion on the following findings:

o ADME studies in mice rats, dogs and humans show that erythritol is almost
completely absorbed in the small intestine and excreted unchanged in the urine.

18 See DIRECTIVE 2006/52/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL. Available online at
http://eur-lex.europa.eu/LexUriServiLexUriServ.do?uri=0J;:L:2006:204:0010:0022:EN:PDF.
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There was no metabolic activation of erythritol in any of these studies, along with
complete excretion provides a biological and physiological basis for the low
toxicity noted in the studies below.

¢ Animal toxicity studies show erythritol displays a low order of toxicity in all
animal testing yielding LDsp values in mice, rats and dogs >5 g/kg bw; NOAELs
for subchronic dietary administration is 5% of the diet for all species which is
equivalent to 7.5 g/kg bw/day in mice, 2.5 g/kg bw/day in rats, and 1.7 g/kg bw/day
in dogs; chronic rat studies showed the NOEL was 2% of the diet based on
increased water intake, cecal weights, and urine volume.

« Subchronic and chronic animal studies revealed no changes in hematological
or clinical chemical parameters, organ weights or histopathology that were
considered to be toxicologically significant or clinically relevant. Minor gastro-
intestinal effects were observed in all orally administered studies which included
transient laxation and soft stools, slight increases in BUN and urinary calcium;
however, all of these effects were considered to be physiological or adaptive
responses to the osmotic diuretic effects of absorbed erythritol.

+ Reproductive and/or developmental toxicity was not observed at doses up
to 8 g/kg bw/day in mice treated by gavage or at doses representing up to
10% (100 g/kg of the diet) in rats.

+ Genotoxicity and mutagenicity studies have shown no in vitro mutagenesis
or clastogenesis.

« Carcinogenicity was not evident in rats after 104 weeks with up to 10% in the diet.

» Clinical studies also show erythritol is well tolerated in humans, and it has a low
order of toxicity with a single dose administration producing a NOEL for minor
gastrointestinal symptoms such as diarrhea, discomfort and flatulence of 0.5-1.0 g/kg
bw; repeated administration studies demonstrate that ingestion of 1 g/kg bw of
erythritol/day in five portions does not induce gastrointestinal symptoms; allergenic
studies estimate that allergic reactions occur in less than 1 in a million people.

+ The production process is made from a sugar-rich substrate by fermentation
with Moniliella pollinis which is a non-pathogenic and non-toxic yeast.

¢ Erythritol has a long history of safe use. It has been used as an ingredient in
foods and beverages since 1990 in Japan (Bernt et al, 1996) and was approved
by GRAS affirmations in 2001 (FDA, 2001a) and 2006 (FDA, 2006) which were
accepted with agency response letters stating there were no questions about the
safety claims in the notifications 2001 (FDA, 2001b) and in 2007 (FDA ,2007).
It was approved for use in foods and beverages in Canada in November of 2004
(Canadian Gazette, 2004) and received full approval in the EU for use in foods in
2008 (Food Navigator, 2008). Overall, erythritol is sanctioned for use in the US,
Canada, Mexico, Japan, the Philippines, Singapore and Taiwan (NewHope360, 2008).
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C. Common Knowledge Elements of GRAS Determinations

The first common knowledge element for a GRAS determination is that data and information
relied upon to establish safety must be generally available; this is most commonly established by
utilizing published, peer-reviewed scientific journals for the safety assessment. The majority of
the studies reviewed in this safety assessment have been published in the scientific literature as
reported in Section V. The common use of erythritol in food on a global basis and the associated
absence of harm is based upon published information of all types. In addition, the clinical studies,
which support the safety assessment, have been published in the scientific literature.

Major critical reviews of well known experts in the field of food toxicology (e.g., Bernt et al, 1996;
Munro et al, 1998) published comprehensive and critical reviews of the available data and
information---both published and unpublished---and unanimously concluded that under the
conditions of intended use in foods erythritol is GRAS based on scientific studies that each Panel
reviewed. Most notably, the authors review two chronic studies there were performed with the
determination that erythritol did not affect survival and was not carcinogenic at doses up to 10%
of the diet (Til and van Nesselrooij, 1994; Lina et al, 1994, 1996).

In addition, clinical studies also show erythritol is well tolerated in humans and it has a low order
of toxicity with single dose studies (Umeki, 1992; Takahashi, 1992a; Noda et al, 1994; Bornet et
al, 1996a, b; Ishikama et al., 1996; Oku and Okazaki, 1996a, b; Storey et al, 2007) as well as
repeated dose studies (Takahashi, 1992b; Hamada, 1996; Masuyama, 1996; Tetzloff et al., 1996;
Miyashita et al., 1993; Ishikawa et al., 1996).

The second common knowledge element for a GRAS determination requires establishing that a
consensus exists among qualified scientists about the safety of the substance with its intended
use. As previously noted, in 1996 (Bernt et al, 1996) and in 1998 (Munro et al., 1998) literature
reviews of all the available data were published in peer-reviewed publications both of which
conclude gwt erythritol is GRAS. In December 1997, FDA approved a dental health claim for
erythritol.

Erythritol has been accepted as a safe sweeter by leading expert bodies including the Joint
FAO/WHO Expert Committee on Food Additives (JECFA) which evaluated erythritol and
assigned an Acceptable Daily Intake (ADI) “not specified” (JECFA, 1999). Subsequently, the
European Commission — Health & Consumer Protection Directorate-General — Scientific
Committee on Food (SCF, 2003) reviewed the body of data available on erythritol and concluded
that the effects seen in the animal studies were attributable to physiological and adaptive
responses to the rapid absorption and excretion of erythritol and to the osmotic activity of
unabsorbed erythritol and its fermentation products in the gut. The intestinal effects were found
to be common to all the polyols. The NOEL for the gastrointestinal laxative effect of erythritol in
humans is approximately 0.5 g/kg bw for a single dose. The overall conclusion reached by the
SCF was that erythritol is safe to use as a food additive. Concurring with an earlier JEFCA

19 FDA dental health (61 FR 43446, Aug. 23, 1996, as amended at 62 FR 63655, Dec. 2, 1997); also see

http://ecfr.gpoaccess.gov/cgilt/text/text-
idxc=ecfr;rgn=div5;view=textnode=21%3A2.0.1.1.2;idno=21;sid=64fa2cdefdee54e80414¢2f297540271;cc=ecf#21:2.0.1.1.2.5.1.11..
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opinion on other polyols, the Commission did not consider it appropriate to set a numerical
Accepted Daily Intake (ADI) for erythritol.

Erythritol was approved for use in foods and beverages in Canada in November of 2004
(Canadian Gazette, 2004) and received full approval in the EU for use in foods in 2008 (Food
Navigator, 2008). It has been used as an ingredient in foods and beverages since 1990 in Japan
(Bernt et al, 1996) and was approved by the aforementioned GRAS affirmations in 2001 (FDA,
2001a) and 2006 (FDA, 2006) which were acknowledged and accepted by the US FDA in agency
response letters stating there were no questions about the safety declarations in either
notifications GRN 76 (FDA, 2001b) or GRN 208 (FDA, 2007).

The Expert Panel concludes that consensus exists regarding the safety of the intended human
food uses of erythritol based upon the peer-reviewed literature including individual studies and
critical general reviews; the Cerestar Holding B.V. Erythritol Expert Panel GRAS submission and
the no questions agency response; the Mitsubishi-Kagaku Foods Corporation Erythritol Expert
Panel GRAS submission and the no questions agency response, the numerous global regulatory
agency approvals for use in food and beverages and the expert opinions by JECFA and the
European Commission Scientific Committee on Food as well as regulatory bodies in the US,
Canada, Mexico, Japan, the Philippines, Singapore and Taiwan all of which have concluded that
erythritol is safe for use in food.
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VIl. CONCLUSIONS®

The Panel offers the following conclusion:

O’Laughlin’s erythritol that is produced in accordance with ]
FDA Good Manufacturing Practices requirements while
meeting the purity specifications as set forth in Section JI.E.2

of this notification is Generally Recognized As Safe when
consumed as a flavor enhancer, formulation aid, humectant,

 stabllizer, sequestrant or nutritive sweetener in the food
categories and at the designated food use levels as found in
Table 5. ~ -

This declaration is made in accordance with FDA'’s standard for erythritol safety, i.e., reasonable
certainty of no harm under the intended conditions of use.

(b) (6)
Richard C. Kraska, Ph.D., DABT
Chair
(b) (6)
(b) (6)
Robert S. McQuate, Ph.D. Robert W. Kapp, Jr., Ph.D., Fellow ATS

September 9, 2011

2 The detailed educational and professional credentials for two of the individuals serving on the Expert Panel can be found on the GRAS
Associates website at www.gras-associates.com. Drs. Kraska and McQuate worked on GRAS and food additive safety issues within
FDA’s GRAS Review Branch earlier in their careers and subsequently confinued working within this area in the private sector.

Dr. Kapp's curriculum vitae can be accessed at http://www biotox net. All three panelists have extensive technical backgrounds in the
evaluation of food ingredient safety. Each individual has previously served on multiple GRAS Expert Panels. Dr. Kraska served as
Chair of the Panel.
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APPENDIX A

Chemical Properties of O’Laughlin’s Erythritol
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The Mass Spectra and Infrared Spectra of Erythritol
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Thermodynamic Data of Erythritol

Physical quantities Value Unit Remarks
AfH®liquid:
The standard enthalpy of | -910.48 £ 0.54 Kilo?(thjg?rlnole
formation in liquid state J
AcH’solid:
The standard molar 2118 kJ/mol
enthalpy of combustion Kilojoule/mole
in solid state
S°solid,1 bar:
The standard enthalpy of 166.5 J/mol*K
combustion in solid state ’ Joule/mole*K
under 1 bar pressure
Cp,solid:
Heat capacity at J/mol*K _ o
constant pressure of 161 Joule/mole*K T=3010150°C
solid material
Tboil 603.7 K Boiling point
Tfus 390.9 K Meilting point
AvapH®:
. kJ/mol
Enthalpy of vaporization 93.3 -
(or Heat of vaporization) Kilojoule/mole
AsubH®: 157 kJ/mol
Enthalpy of sublimation Kilojoule/mole
AfusH:
. : kJ/mol
Melting entha_lpy (or heat 39.4 Kilojoule/mole 390.9K Below
of fusion)
AfusS: *
Change after the 100.8 J/mol’K 390.9K Below

Entropy of fusion

Joule/mole*K
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The Solubility Situation of Erythritol
e isibod
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Solubility comparison for sweeteners
Solution heat of sweeteners against 25 distilled water
relative solution heat
Saccharide solution heat(cal/g)
(pased on D-gluconse)
D-gluconse -13.8 1
Cane sugar -4.5 0.33
D-Sorbitol -24 1 1.75
Erythritol 429 3.12
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The Sweet Taste Character of Erythritol

[ 60%-70% 60-70% sweet degree of cane sugar

m Feel pleasant cool, sweet taste similar to cane sugar.

Sweet PErsistence e

Bitter aftertaste

Astringent

1 Sucrose j '
Smoothness Caramel

v eryihritod

Drying Body
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APPENDIX B

Certifications

Appendix B-1 Microorganism ldentification

Appendix B-2 Certification of Organism as non-GMO

Appendix B-3 Certification of Membranes

Appendix B-4 Certification of Erythritol

Appendix B-5 Certification of Dextrose

Appendix B-6 Certification of HCI

Appendix B-7 Certification of NaOH

Appendix B-8 Certification of Diammonium Phosphate

Appendix B-9 Certification of Magnesium Sulfate

Appendix B-10 Certification of Yeast Extractive

Appendix B-11 Certification of GMP Codex Alimentarius
for O’Laughlin Facility
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B-1 - Microorganism ldentification

Test Report No: TJFDO110801334FDE Date: Jut 15 2011

Client name: o'laughlin{tianjinjindustries co., itd.
Client address: No27, Da Juan zi Industrial Zone, Jing Wu Town, Xi Qing District. Tian Jin, China

The following sample{s) was/were submitted by/ on behalf of the client as (except SGS
Reference No, & 8GS Job No. & Date of receipt & Testing period):

Sample name: BV

Batch No./Date: /

Manufacturer. /

8GS reference No. SHFDO110713026FD
SGS job No. TIFDO110601334FD

Date of receipt: Jul 01 2011

Testing period Jul 01 2011 ~ Jul 13 2011

TEST(S} REQUESTED:
Selected test(s) as requested by applicant:
Microorganism dentification

TEST METHOD(S):
SGS in house method — PCR)

TEST RESULT(S):
Test item(s) Test Method(s) Test Result(s)
Microorganism identification in house method ~ PCR Moniliella potlinis

SAMPLE DESCRIPTION: The slant intube

Remark: This test report is in Chinese and maybe translated into other languages. The Chinese
version shall prevail.

Signed for and on behaif of SGS

(b) (6)

Authonzed Signature

** End of Report*™
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B-2 - Certification of Organism as non-GMO

Tost Report No: TJFDO100800833FD Date: Aug 202010

Client name: O'Laughlin < Tianjin2 Industries Co: Ltd:
Clientaddress: No. 27  dajuanzi industrial Zone; Jingwu Town, Xiging District: Tianjin China

&

i The following sample(s) wasiwere submitted by/ on behalf of the client as:

: Sample Nams: ERYTHRITOL

e Batch No./Date:. 20100708-3/Jul. 09, 2010

Manufacturer. O'Laughlin- { Tianjin ) Industries Co., Lid.

SGS Reference No. SHFOO100810853FD 1 AGL 1008-G-235(1)
SGS Job'Nor TdFDO100800833FD :

Date of receipt: Aug 102010

Testing period: Aug 10 2010 ~-Aug 17 2010

TEST(S) REQUESTED:
Selected test(s) as requested by applicant:
Detection of genetically modified plant components

TEST METHOD(S):
SN/T 1202-2003 Protocol of the qualitative polymerase chain reaction for detecting genetically
modified plant compopents infood

TEST RESULT(S):
Target Sequence CaMVass NOS TNt Reference gene”
Results Not detectad Not detected | Not detected Detected
Method Detection Limit 0.1%
Remark:

DNA was isolated from the sample buttarget sequence CaMV/358, NOS, Npt Il dérived from GMO
were not detected.

*Reference gene: reference gene is the endogenous gene of Eukaryotes and was used to measure
the quality of the exdracted DNA in the testing.

SAMPLE DESCRIPTION: White crystals in bag

Signed for and on behalf o 8GS

(b) (6)

Autharized Signature o

wEnd of Report™®
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Appendix B-3 — Certification of Membranes
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Appendix B-3 — Certification of Membranes (continued)
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Appendlx B-3 — Certification of Membranes (continued)

{oen N PN
Underlining Parformance

* S LR Y
| YournlamncaVourlstae Ourraluwancs Fonwd(ate  Fex+49[0)202 Woppartal
DrDo/MM 8000-6880 @ . . 30.01.2003
GERTIFICATE
MicroPES f‘!atmh’lﬁmbran“
Typo: 2F: :

€

1. Membrana's MicroPES i!at ‘membranes conslstofhigh molecular weight Polyeth-
srsulfone (PES) and suifonata&?o!yetharsu!fona.

The raw material Po!ywsorsuliona (CAS-No. 25687-42-9) complies ful ly with the
Federal Food, Drug end Cosmatie Act and all applicabls Food Additive Regu!a-
tions, inc!ucﬁng 21 CFR§1 77&44(1, *Polyethersulfone resins”.

2. Themembranas and thelr sluates msgt the requirements of LUSP X, Cl 8:
<88> Blologlcal Reaﬁmy Tests, In-vivo® and USP XXII <87> ,Blol cg{caf

Raac:ﬁvfty Tests, in»

" Mambrana GmbH o

(b) (6) 00
Dr.K.Dombrowskl » * . MRtterng
{Quallty Assurance]) : (Kay Mcount Manager)
Mam!;rana GmbH
Cahaier Sir, 28
D42280 Wurpertal
Garmany.
Fon+49 (0120280 08¢
. Eux a4t (is0sen 57
MWimnwmz Bidanid Hog B s ) ww.mambeyngsom
Mwmmwmmémmmmmmmmmruw .
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Appendix B-3 - Certification of Membranes (continued)

P&DL’S’_IR?L” MEMBRANE SPECIALITIES

A , ! : .
MECVIBRATNA DA l A S H E E g
Underlining Performance

PRELIMINARY

D ur aPESTM Intended use: Microfiltration

Hydrophilic flat mombrane Sheet No. 468/0931/000 of 0805
Type 200 supersedes of

Chemleal compesition f Test RofNo:
Polymar v . Polysthersulfone :

A s A ceun s
Bhysical properiies

Thickness ’ 140 um 701013
10 um
Tensilé slrangth ’ 701012
longitudinal eN/ 15 mim
trangversal: : 850 oNL 15 mm

i

s o

Elongation atbreak : ’ ‘ 701012
Inngitudinal 15 %
transversal 20 %

i i

Change of iength (steam, 121°C) = s 3 % 704027

ol

femb rane parformance characteriatics.

Transmambrane t]ow»’{w&ér; 25%C) - - mi/iminy cm® x bar] : 701048
Bubible point {walsr, 25°C) bar 7011008
bar

S

Retention of bacteria ; . log red. valug 713/0.0001
{Brevundimonas diminula)

Avallable make-up configurations

Ths information containad in 1his data shest reliacty the company's th ® meanvalue:d = davistion of the mean valoe'
knowiadoe and sxparisnce el the lime of lksue. No guwranten tan, how:

#uer, be given 83 (o its completeness. Nelther mustit be construad to
embody any [abllily on the part of Membrank GmbH beyond the
company's ‘General Conditians of Sale”,
"This productis delivered non-sterlls.
Membrana GmbH

Candar Sirafie 28, D - 4298¢ Wuppertal, Gemibiny
Postal addresy: Postioch 20 01 51, D' 42201 Wupperial
Phors  (+49] [202) &099-1

Fax {431 1202) 80 70 294

wewmembiong com

Apﬁgyyﬁggmampmy
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O'Laughlin (Tianjin) Biotechnology Company
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GRAS Assessment - Erythritol

O'Laughlin (Tianjin) Biotechnology Company
Page 56 of 175

Appendix B-4 — Certification of Erythritol

Test Report No: TIFDOA10801384FDS81 Date: Jul 20 2011

Client name. claughlin(aniinindusiries co. itd
Ciient address: No27. Da Juan zi industrial Zone. Jing Wu Town, Xi Qing Districy, Tian Jir, China

The following sample(s) was/were submitted by/ on behalf of the client as (except SGS
Reference No, & SGS Job No. & Date of receipt & Testing period):

Sample pame: Erythritol

Batch No.: 2011062024

Manufacturer: o'laughiin{tianjin)industries co.,itd
S8 Reference No.o SHFDO1ICT13108FD
SG8 Job No TIFOOT106801394FD

Date of receipt Jun 28 2011

Testing period: Jun 28 20711 ~ Ju 08 2011

TEST(S) REQUESTED:

Selected tesi(s) as requesied by applicant

Chemicai testing: Assay, Lead (Pr), Loss on drying, Reducing sugars, Suifated ash
TEST METHOD(S):

Assay: FCC W

Lead (PE) In house methog ({CPIMS)

Loss on arying, Reducing sugars: FCC VI

Sultated ash. FCC VI

TEST RESULT(S):
Please refer to the next page
SAMPLE DESCRIPTION: White powder in bag

Signed for ard on behalf of 8G8

(b) (6)

Authorized Signature
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Membaer of the SGS Greun (SGSSA)
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GRAS Assessment — Erythritol
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Appendix B-4 — Certification of Erythritol (continued)

7%

Test Report No: TIFDO110601394FDS1 Date: Jul-20 2011
TEST RESULT(S):
Chemicai testing
| Test tem Test metf ] Standard of Single
Test methed Test result ECC VL | Determination
Assay % FCCV 95.5 98.5-100.8 Canform
Lead (Pb) myg/kg 10 house methed (QCPINMS < (.05 < Contorm
Loss on drying % FCC VIt 0.068 <0.2 Confarm
Reducing sugars % FCG Vil <0.3 <0.3 Conform
Suifated ash % i FCC Vi 0.03 < 0.1 i Conform |

" End of Report*™
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B-5 — Certification of Dextrose

L Blease Contiet ux a1 tetentions: {B5-75558 307 1443, ot email: ON Daccireckiings com

seport K

ity of testing

Yo chach the

GRAS ASSOCIATES, LLC

Test Report No: TJFDO110801934FDS1 Dato: Aug 24 2011

Client name: O'Laughlin(TianJin)Biotechnology Company
Client address: No.27 Da Juan zi industrial Zone, Jing Wu Town, Xi Qing District, Tian Jin, China

The following sample{s) was/were submitted by/ on behalf of the client as {(except SGS
Reference No. & SGS Job No. & Date of receipt & Testing period):

Sample name; Dextrose

Batch No/Dater 11061131

Manufacturer: Shangdong Xiwang Bio-chem Technology Co.Utd
SGS reference No.: SHFDO110816399FD

SGS job No.: TIFDO110BO1934FD

Date of recaipt: Aug 05 2011

Testing period: Aug 05 2011 ~ Aug 16 2011

TEST(S) REQUESTED:

Selected test(s) as requested by applicant:

Specific rotation, Sulfur Dioxide, Assay, Arsenic (As), Lead {Pb), Sodium Chloride, Loss on drying,
Residue on ignition, Starch

TEST METHOD:

Specific rotation, Sulfur Dicxide, Assay, Sodium Chioride, Loss on drying, Residue on ignition,
Starch: Food Chemicals Codex Fifth Edition

Arsenic {As), Lead (Pb): In house method (ICPIMS)

TEST RESULT(S):
Please refer to the next page
SAMPLE DESCRIPTION: Sample in bag

Signed for and on behalf of SGS

(b) (6)

Authorized Signéture

Page 1 of 2
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GRAS Assessment — Erythritol
O'Laughlin (Tianjin) Biotechnology Company
Page 59 of 175

Appendix B-5 — Certification of Dextrose (continued)

Aftemtinin: To check the avtientiony of testing llusprction report K Lectificate, plense tontact us ot telkphans: (56-755)8307 1441 o1 seoait CH Locehessifings com

Test Report No: TJFDO110801934FDS1 Date: Aug 24 2011
TEST RESULT(S):
Method .
. : Standard of Single
Test item(s) Test method(s) Test result(s) d;;e;u(ct:;n ECCV Determination
Sulfur Dioxide % FCCV Not detected 0.001 < 0.002 Conform
Specific rotation Fec v +53.1° ; +52.8° ~ Conf
[a)% : +532° ontorm
Assay % FCCV 998 / 99.5 ~ 100.5 Conform
. in house method
Arsenic (As) mglkg (ICPIMS) Not detected 0.05 <1 Conform
In house method
Lead (Pb) mg/kg (ICP/MS) 0.08 0.05 <0.1 Conform
Saodium Chloride % FCCV <0.018 7/ <0.018 Conform
Loss on drying % FCCV 8.28 ! <10.0 Conform
Residue on
igrition % FCCV 0.044 ! <0.1 Conform
Starch FCCV Pass / Pass Conform
*** End of Report™*
Page 2 of 2
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GRAS Assessment - Erythritol
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B-6 — Certification of HCI

Test Report No: TJFDO110601402FDS1 Date: Jul 20 2011

Client name, o'laughiin(tianjimjindustries co., itd.
Client address: No.27 Da Juan z: industrial Zone, Jing Wu Town, X! Qing District, Tian Jin, China

The following sample(s) was/were submitted by/ on behalf of the client as {except SGS
Reference No. & SGS Job No. & Date of receipt & Testing period).

Sample rame: hydrochlorie acid

Batch No./Date: 201105098

Manufacturer: Befar-Group Co., Lid

SGS reference No.: rsxx.mn*oom' 01

$GS job No.: TJFDOIMCE01402FD

Date of receipt. Jun 282011

Testing periad: Jun 28 20174 ~ Jut 15 2011

TEST{S) REQUESTED:
Selected test{s) as requested by applicant:

Assay. Iron, Lead, Meroury, Oxidizing Substances{As Ciy), Reducing Substances{As $0,) , Sulfate,
Nonvolatile residug

TEST METHOD{S}:
Assay, Oxidizing Substances{As Cly), Reducing Substances(As SC;), Sulfate, Nenvoiatile residue
FCC i

ron, Mercury: In house method(iCP-MS&}

Lead: In house method{iCP-OES)

TEST RESULT(S):
. . - ) Test i Standard of Singie
Testitemis) fest Method(s) Result(s) FCC VI Determination
Assay % FGC Vil 103 97-103 Conformi
iron mglkg In house method(ICP-MS) <0.086 <5 Conform
Marcury mgikg in house method{ICP-M3}) <0.08 <01 Conform
Lead mg/kg in house method{CP-OES) 0.1 <1 Caonform
Oxidizi i i
X "Z:g g" bi;ia ces FCC Vi <0002 <0.002 Conform
Reducing Substances . N -0
(AsgSO;;) o Foo <.(.007 <20.007 Conform
Sulfate % FCC VI <L 8 <05 Conform
Nonvoiatile residue % FCC VI <. 5 <0, 5 Conform

SAMPLE DESCRIPTION: Liguid in bottie

Signed for and on behalf of SGS

(b) (6)

Authorized Signature

*** End of Report***
Page 1 of 1
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GRAS Assessment — Erythritol
O'Laughlin (Tianjin) Biotechnology Company
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B-7 = Certification of NaOH

No: TJFDO110601403F DS Date: Jul 20 2011

Test Report

Client pame: olaughiin(tianin)industries ¢o., itd.
Client address: No.27 Da Juar zi industrial Zone, Jing Wu Town, Xi Qing District. Tian Jin. Ctina

The foliowing sample(s) wasiwere submitted by/ on behalf of the clisnt as (except SG8
Reference No. & SGS Job No. & Date of receipt & Testing period):

Sarnpie name: Sodium Hydroxide

Batch No./Date: 20110526

Manufecturer: Befar Group Co., Ltd

SGS reference No.: TSNFO111006840°
S386 jop No.: TIFDO110607403FD

Date of receipt: dun 28.2011

Testing period: Jun 282011 ~.u: 18 2011

TEST(S) REQUESTED:
Seiected test(s) as requestad by applicant:
Assay. Arsenic, Mercury, Aluminum Carbonate(as Na,CCs)

TEST METHOD(S):

Assay, Carbenate (as SO, FCC VI
Arsenic, Mercury: In house method(JCP-MS)
Lead: in house methad{iCP-OES)

TEST RESULT(S):

Test item Test Methoo Test Result Standard of FOC Vil Single Determination
Assay % FCC VI 95.1 95 -100.5 Conform
Arsenic mgikg tn l‘ags;:hrxg‘thod <0.08 <3 Conform
In hous eth
Mercury mg/kg n n;gf&;;g o6 < 0,05 <Q.1 Conform
; ir house method
Lead mg/k . <2 <2 |
S g ‘ 9 {ICP—CES) < Conform
arbonate » s n .
(a5 SO, mg/kg FCC il 2.2 < 3.0 i Corform

SAMPLE DESCRIPTION: Liguid 1 bottle

Signed for and on behalf of SGS

(v) (6)

Autherized Signature

»** End of Report***
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O'Laughlin (Tianjin) Biotechnology Company
Page 62 of 175

B-8 - Certification of Diammonium Phosphate

Test Report No: TJFDO110601405FD81 Date: Jul 2002011

Client name: olaughiin{ianjin)industries co., itd.
Client address:No 27 Da Juan zi industriat Zone. Jing Wu Town, Xi Qing District, Tian Jin, China

The following sample(s) wasiwere submitted by/ on behalf of the client as {except SGS
Reference No. & SGS Job No. & Date of receipt & Testing period):

Sample name: Diammonium Phosphale

Batch No./Date: 2011052C

Manufacturer: TIANJIN RONGHONG CHEMICAL CO., LTD
SGSjob No., TIFDO110601405F0

Date of receipt, Jurn 28 2011

Testing period Jun 28 2011 ~ Jul 06 2011

TEST(S) REQUESTED:
Sejected test(s) as requestad by applicant
Assay, Lead, Flugride, Arsenic

TEST METHOD{S):
Assay, Fiuoride: FCC Vi
Lead, Arsenic: In house method(ICP-MB)

TEST RESULT(S):
Test item Test Method Test Result Stggc(j:a{?”of Detesr:;?rixeation
Assay % FCC VI 32,1 96-102 Cenform
Lead mg/kyg ICP-MS < 0.05 <4 Conform
Arsenic mg/kg ICP-MS < 0,05 <3 Coanform
Fluoride mgikg FOOVE 8.1 < 1 Conjorm

SAMPLE DESCRIPTION: White crystal powder in bag

Signed forand on behalf of 868

0)©

Authorized Signature

**+ End of Report™*
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GRAS Assessment - Erythritol
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B-9 - Certification of Magnesium Sulfate

Test Report No: TJFDO110601404FDS1 Date: Jul 20 2011

Ciient name. o’laughlin{taniin)industries co., ita.
Client address:No.27 Da Juan zi industrial Zone, Jing Wy Town, Xi Qung District, Tian Jin, China

The foliowing sampla(s) was/were submitted by! on behalf of the client as (except 5G$
Referance No. & SG§ Job No, & Date of recelpt & Testing period):

Bampie rame: Magnesiure Sulfate

8atch No./Date: 11032301

Manufacturer: Lianyungang Dikang Food Additive Factory
SGS job No.. TIFDO110801404FD

Date of receipl Jun 28 2011

Testing period: Jun 28 2011 ~ Jul 04 2011

TEST(S) REQUESTED:
Selacted test{s} gs requested by applicant
Assay. Lead, Selenium, Loss on ignition

TEST METHOD(S):
Assay, Loss on ignition; FCC Vi
Lead, Selenium: in house methid(iCP-MS)

TEST RESULT(S):
- Standard Single
-, T,
Test ltem Test Method Test Resuit of FCC Wi Setermination
Assay % FCC Vi 99.9 = 28.5 Conform
L.ead mgikg ICP-MS < .08 < 4 Conform
Selenium mgikg ICP-MS < 0.05 < 30 Conform
Loss on ignition % FCC VI 49.5 40-52 Conform
SAMPLE DESCRIPTION: white crystal powder in bag
Signed for and on bighalf of SGS
Authorized Signature
S End of Report***
Page 1 of 1
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B-10 - Certification of Yeast Extractive

Test Report No: TJFDO110801933FD Date: Aug 17 2011

Client name: O’Laughlin{TianJin)Biotechnology Company
Client address: No27, Da Juan zi Industriat Zone, Jing Wu Town, Xi Qing District, Tian Jin, China

The following sample(s) wasiwere submitted by/ on behalf of the client as {except 5GS
Reference No. & SGS Job No. & Date of receipt & Testing period):

Sample name:; Yeast extractive

Batch No.: 2011020502C6

Manufacturer: Angel Yeast Co, Ltd

8GS Job No.: TIFDO110801933FD

Date of receipt: Aug 03 2011

Testing period: Aug 03 2011 ~ Aug 16 2011

TEST(S) REQUESTED:

Selected tes!(s) as requested by applicant.

Microbial testing: Total Plate Count, Coliforms, Salmonelta spp, Mould & Yeast

Chemical testing: Assay, Mercury (Hg), Lead (Pb}, Ammonia Nitrogen, Insoluble residue, Potassium
(K), Sodium Chloride

TEST METHOD(S):

Total Plate Count: FDA/BAM online chapter 3

Coliforms: FDA/BAM online chapler 4

Salmonella spp: FDA/BAM online chapter 5

Mould & Yeast: FDA/BAM online chapter 18

Assay, Ammonia Nitrogen, Insoluble residue, Potassium (K), Sodium Chioride: FCC Vil
Mercury (Hg}, Lead (Pb): in house method (ICP/MS)

TEST RESULT(S):
Please refer to the next page

SAMPLE DESCRIPTION: Light brown powder in bag

Signed for and on behalf of SGS

oY testing Hospestion report B corfitieaty, pleant Sontar) ws st tiephone: (KE-75518307 1433, oi entait: CN Dotehpikgbrgs.com

(b) (6)
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B-10 - Certification of Yeast Extractive (continued)

Test Report No: TJFDO110801933FD Date: Aug 17 2041

. TEST RESULT(S):
H Microbial testing:
3 ; Standard of Single
? Testitem Test method Test result FCC VI | Determination
S Total Plate Count cfu/g FDA/BAM oriline chapter 3 2.7x 10 <§5x10* Conform
& Coliforms cfuig FDA/BAM online chapter 4 <10 <10 Conform
b Saimonella spp. 125¢ FDA/BAM online chapter 5 Negative Negative Conform
§ Mould & Yeast churg FOA/BAM online chapter 18 g: 118 <50 Conform
H Chemical testing:
® ; Standard of Single
£ Testitem Test method Test result ECC VI Determination
‘»:» Assay % FCC Vil 46.1 >42 Conform
b Mercury (Hg) mgikg In house method (ICPIMS) <0.05 <3 Conform
3 Lead {Pb) mg/kg in house method (ICP/MS) 0.29 <2 Conform
§ Ammonia Nitrogen % FCC Vit 1.9 <2 Conform
3 insoluble residue % FCC VI < 0.1 <2 Conform
§ Potassium (K) % FCC Vi 247 <13 Conform
H Sodium Chioride % FCC VIl 0.09 < 50 Conform
£ *++ End of Report™**
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B-11 - Certification of GMP Codex Alimentarius for O’Laughlin Facility
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APPENDIX C

Manufacturing Process & Flow Chart of Erythritol
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4.3.2 Description of production process of erythritol

432.1 package materials procurement: polyethylene inner bag and composite bags buy from the
manufacturers who have FCC package producing license and have passed our inspection and already
approved by our company.

4.3.2.2 auxiliary materials storage: store according to the nature of their usage

4.3.2.3 Main material oral glucose purchase from approved suppliers and inspect according to product
standards.

4.3.2 4 dissolving: put water in sugar bowl, then put glucose in, blending to dissolve completely.

4.3.2.5 first culture: first culture of bacteria means broaden culture of bacteria of the S00L seed pot in plant
based on the Proliferation Culture of two grade Erlenmeyer flasks rotary shaker, the purpose is to supply
high quality liquid bacteria seed for second seed pot

4.3.2.6 Second culture: second culture of bacteria means purify and broaden culture of bacteria further for
the S00L seed pot based on the first culture, the purpose is to supply high quality liquid bacteria seed for
80m3 Fermentation pot.

4.3.2.7 third culture:

4.3.2.8 Fermentation: broaden culture for the liquid bacteria seed from second seed pot and then go to
ferment in 150m3 and 180m3 fermentation pot, and then get the fermentation liquid of erythritol

4.3.2.9 inactivation: inactivated in high temperature after fermentation

4.3.2.10 bacteria filtration: in this process, extract mycelium from erythritol fermentation liquid by frame
filter press, recycle after get rid of water.

4.32.11 First Decolorization: add diatomite filter aid and activated charcoal in filtrate for decolor

4.32.12 frame filteration: remove diatomite filter aid and activated charcoal from first decolored liquid by
frame filter press, then put into second decolorization pot

4.3.2.13 Second Decolorization, add activated charcoal in second decolorization pot to decolor.

4.3.2.14 frame filteration, remove activated charcoal

4.3.2.15 ion exchange: ion exchange mainly removes the inorganic salt, pigment and organic impurities
from the liquid. The erythritol liquid come to buffer tank, enter anion exchange column, then cations
exchange column, then anion exchange column, control electric conductivity <100 u s/cm

4.3.2.16 evaporation and concentration: this process is to improve the concentration of erythritol to

technical requirement. The erythritol liquid concentrated in vacuum evaporation, the concentration
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improved to 50~70BX.

4.3.2.17 First crystallization: down the temperature to 55° C by Plate-shell heat exchanger before add the
material to crystallization pot, control suitable oversaturation to crystallize. In order to guarantee the quality
and quantity of the crystal, we need to add seed crystal. Cooling to keep the oversaturation after get crystal,
crystal yield around 50-55%

4.3.1.18 First separation: the material is composited by erythritol and mother liquor, separate
them by centrifuge. Mother liquor separated from erythritol crystal in the centrifugal effect, and
collects the mother liquor to pot, crystals automatically discharging after cleaned by pure water.
After the mother liquor is concentrated through evaporation it will be crystallized through mother
liquor crystallization system, and the mother liquor crystal obtained will be analyzed, the high-
purity mother liquor crystal will return to the dissolution procedures and the low-purity mother
liquor crystal will return to concentration procedure before evaporation.

4.3.1.19 Dissolving alcohol: the crystals come from centrifuge convey to alcohol-dissolved pot by
screw conveyer, add the second separated mother liquor or pure water, dissolving.

4.3.1.20 Third decolorization: the purpose is to remove colored materials that produced by high
temperature in dissolved alcohol and evaporation materials, and improve filtering speed. Add
materials to decolorization pot, decolor time 30 minites.

4.3.1.21 frame filteration, primary filtering and inspecting filtering by two frame filter presses
4.3.1.22 Precise filtration: alcohol liquor convey to evaporation crystallization process by 1micron
precise filter after the third decolorization and filtration.

4.3.1.23 Second crystallization: put erythritol into crystallizer after evaporating, add suitable seed
crystals, and concentrating, erythritol liquid gradually crystallize and grow up. The process needs
6-10 hours.

4.3.2.24 separation process: materials is composited by erythritol and mother liquor, separate
them by centrifuge, collects mother liquor and water to second mother liquir pot. Crystals
automatically discharge after cleaning by pure water and evaporating water. The eryhritol crystals
then come to the process of drying and package.

4.3.2.25 Drying process: we use Boiling Bed and Vibrated Fluidized Bed, drying crystal by hot no-
bacterium air, and cooling by cool no-bacterium air in Vibrated Fluidized Bed, after that, the

moisture of crystal under 0.2%
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4.3.2.26 permanent magnet grate, after a 9000 gauss permanent magnet grate and a 12000
gauss permanent magnet grate, the products convey to storehouse by screw conveyor

4.3.2.27 package inspection (25kgs/bag): in GMP standard package room, put the inner bag in
outer bag, inspect every inner bags and outer bags, after package leader approve the package,
disinfect in disinfection cabinet

4.3.2.28 container bag inspection: In the GMP standard package room, open every container
bags to inspect if any foreign objects. After approved by package leader, disinfecting in
disinfection cabinet

4.3.2.29 Packing: the materials go through metal remover and electronic weigher charging hole
into 25kgs bags or container bags (if the materials have metal, it will automatically go to another
discharging hole and put into the waste bags). Bags will automatically fall after reach the setting
weight..

4.3.2.30 Re-Weighing: Re-weighing after confirm no foreign objects.

4.3.2.31 Sealing: 25kgs/bag finished products sealed by heat-sealing machine, operator inspect
carefully if any air leak, then sew the package. Container bags sealed by tie ribbon and airproof
by lead sealing lock

4.3.2.32 Warehousing: store the finished products to warehouse, labeling.

4.3.2.33 Out of warehouse: only after confirm the goods is eligible.
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4.4 Summary Flow Chart for Manufacturing Process of Erythritol Produced by O’Laughlin
Industries
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APPENDIX D

Methods Utilized for Analysis of Erythritol
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1. Method for Determining the Melting Point of Erythritol

O'Laughlin ( Tianjin ) Industries Co., Ltd.
Operations Standard----Operation Procedure for Test Standard

Document | Test Standards for Melting Code SOP-QC-2010-00
Name Point Page 2-1 Date
Framer Checker Approver
Date Date Date
Prepared Checked Approved
. Quality e
Preparing . | Distribution . I
Dept SSit:)rr)‘erw Dept Quality Supervision Dep polyol team

Purpose: determine the test operation standards for melting points
Application: Xylitol, somaltulose, Isomalt, Erythritol, etc

Responsibility: Analyst implement this operation, and lab leader supervise the
implementation of the operation

Procedure

1. Principle

The melting point scope means the temperature scope measured by capillary tube
method from incipient melting to melting completely.

By heating, increase the temperature from incipient melting points to final melting
points, and then confirm the melting point scope.

2. Equipments :

2.1 Melting point tube: capillary tube made by neutral horniness glass, one side
heat sealed, inside diameter 0.9-1.1mm, wall thickness 0.10-0.15mm, length
higher than hot liquid after installed (about 100mm)

2.2 melting point apparatus: model YRT-3

2.3 heat transfer fluid: silicone oil

3. Operation steps:

3.1 Grinding the sample to fine powder, put into clean and dry meiting point tube,
put a dry glass tube erect on the glass board, put the melting point tube into the
glass tube several times till the sample concentrated to 2-3mm height. If the
samples are easy decomposing or dehydrated, another side of the melting point

tube should be sealed.
3.2 Open the melting point apparatus, standby mode, press +,- key to set up the

temperature lower 10°C than samples’ melting point in reset mode.
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PS: the apparatus already remember the temperature, the preset temperature is
same next time.
3.3 Press key “Ready” after preset temperature, “ready” light on, and the

temperature increased by 15°C/min to the preset temperature. Around 1min after

reaching preset temperature, the liquid on the stable temperature, buzzer
warning, indicate it is already preset temperature, put the samples in

3.4 Put melting point tube that have sample into the hot liquid, the sample should
close to the mid ceramics of platinum resistance thermometer as much as
possible.

3.5 Press the key “test temperature”, the sample is testing, and temperature
increasing accordingly, operator observe the melting process by the magnifier.
3.6 Press “incipient melting”, “final melting” key to record the data. In testing
mode, press key “incipient melting”, “final melting”, the data will be remembered
accordingly and relative lights on.

2. Method for Determining the Loss on Drying

O'Laughlin ( Tianjin ) Industries Co., Ltd.
Work Standard--—-Quality test

Determination of loss on drying Code SOP-QC-2008-00
Document
Standard operation Page Page 1 | Execute Date
Framer Checker Approver
Date Date
Prepared Checked Date Approved
Preparing . . Distribution . -
Dept. Quality Supervision Dept. Dept. Quality Supervision Department

Objective: To establish standard operating procedures Determination of loss on drying.

Scope: xylose, xylitol, erythritol, Isomaltulose alcohol.

Responsibilities: Quality Inspector does the operating procedures, and the laboratory director is
responsible for overseeing the procedures correctly.

Procedure:

1, Brief

1.1 The dry weight loss drugs means drugs under specified conditions by weight loss after drying
the percentage. Mainly refers to water, crystal water and other volatile substances, such as

ethanol, from the weight loss and the sample size calculation of the dry weight loss of the test.
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1.2 Loss on Drying method (Chinese Pharmacopoeia 2005 edition Appendix VIl L) with oven
drying, vacuum drying and the dryer temperature drying, which in turn sub-atmospheric pressure,
vacuum two.

1.3 Oven drying method is suitable for heat stable drugs; temperature vacuum drying of water is
more difficult for drug divisible; dryer drying method for drying the drugs can not be heated,
vacuum evaporation of water can help.

2, Instruments and appliances

Flat weighing bottle, oven (maximum temperature of 300 °C, temperature control accuracy of + 1
°C), temperature vacuum oven, dryer (ordinary) vacuum dryer, vacuum pump.

3, Reagent and the solution: commonly used desiccant dryer for the anhydrous calcium chloride,

silica gel, phosphorus pentoxide or sulfuric acid (desiccant should remain in the active state.)

4, Steps
4.1 Weigh
Weigh 1g samples, and dry it under the same conditions to constant weight drying flat weighing
bottle precision set.
4.2 Drying:
While drying, remove the cap, set beside the weighing bottle or the cap half open. Dried at 60
°C for 4 hours. Cover the caps when required to weigh good.
4.3 Weighing
4.3.1 Dry with a dryer for the test materials after drying out of the box said that given the weight.
4.3.2 Set oven or vacuum oven temperature for the test within the dry goods, should be set out
in the dry and cool in the dryer
To room temperature (usually about 30 to 60 minutes), then said that given the weight.

4.4 constant weight, said after the test given by (4.2 ~ 4.3) to operate until a constant weight.
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O'Laughlin (Tianjin) Industries Co., Ltd.
Work Standard----Quality test
o _ Cod | SOP - QC - 2008 -
Docume Determination of loss on drying . 00
nt Standard operation
Page Page 2

5 Notes

5.1 The provisions of the test without the dry humidity that melted, the test should be first in the
low temperature drying to most of the water removed, then the provisions of the conditions dry.
5.2 When the temperature by vacuum dryer or vacuum oven, except as otherwise provided, the
pressure should be 2.67kPa (20mmHg) below.

5.3 using the new vacuum dryer the first time are advised to use thick cloth outside, and then
decompression.

5.4 Vacuum drying oven (for) openings, because box (device) is less than the external
pressure, you must first unscrew the piston,

Let the dry air into the can lid. However, slowly unscrew the piston should be noted that in order
to avoid air being blown towards the test.

5.5 Where the use of vacuum drying, should use single-layer glass cover weighing bottles.
Such as hollow glass cover with double weighing bottles,

Decompression, the weighing bottle into the vacuum drying oven not (Utensils), the dryer
should be placed inside another ordinary.

When the vacuum oven is under the temperature of 5.6, then the test site should be placed

near the thermometer in order to avoid errors caused by uneven temperature inside.

5.7 Determination of loss on drying, often several at the same time the test, so weighing bottles
are advised to use appropriate methods coded tags, bottie and cap encoding the same; the

position of weighing bottle into the oven, remove the cooling load order, should have the same,
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it is easier to obtain constant weight.

6, Recording and calculation

6.1 Record the temperature of drying, pressure, type of desiccant, dry and let cool to room

temperature the time, weighing and

Constant weight data, calculations and results (as do those two parallel tests, the mean value)

and so on.

6.2 Calculation

Loss on drying%= ( (W1+W2-W3)/W1) *100%

W1 is the weight of the test (g);

weight W2 is the weight of weighing bottle (g);

W3 is (for the test materials weighing bottle +) constant weight weight (g).

7 Results found: The results of significant digits by rounding rules for rounding, the effective

number of bits with the standard should be consistent with the provisions.

O'Laughlin (Tianjin) Industries Co., Ltd.
Working Standard----Quality Test

. SOP-QC-
o . Coding 7010-00
Filename | The Determination Regulations for Colony Total Counts 3T Exaodls
Page
1 Date
Framer Checker Approver
Date Date
Prepared Date Checked Approved
Prg;;e:)rtl,ng Supesius?(')i;y[)ept_ Distribution Dept. | Quality Supervision Department

Purpose : This regulates the determination method of colony total counts.

Application Scope : It applies to the determination of colony total counts in various foods.

Reference : GB/T 4789.2-2008 BAM, 8th ed Rev.A(1998),Chap.3

Procedure :

1 Instruments and

Equipment
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Besides the conventional sterilization and training instruments for microbiology lab the other equipment and materials are
as the following.

1 Constant Temperature Incubator : 35°C+1°C,

2 Fridge : 0°C~5C,

3 Constant Temperature Water Bath : 45°C+1°C,

4 Scale : The resolution ( a Sense of Volume) is 0.1g.

5 Homogenizer.

6 Oscillator.

7 Sterile Pipette : 1mL(with0.01mL Calibration), 10mL(with 0.1mL Calibration) or Transfer pipette and tip.
8 Sterile Flask : Capacity 250 mL, 500 mL,

9 Sterile Petri Dish : 90 mm diameter.

10 pH Meter

11 Magnifier or (and)Colony Counter

2 Culture Media and Reagents

1 PCA(Plate count agar)

2 Phosphate Buffer

3 Sterile Saline : Weigh 8. 5 g sodium chloride and dissolve it in 1000mL distilled water, sterilizing for 15 min with 121°C high pressure.
4 1 mol,/'L Sodium Hydroxide(NaOH) : Weigh 40 g sodium hydroxide and dissolve it in 1000mL distilled water.

5 1 mol,~L Hydrochloric Acid (HCI) : Take 90 mL HCl and dilute it with distilled water to 1000mL.

O'Laughlin (Tianjin) Industries Co., Ltd.
Working Standard--—Quality Test

. SOP-QC-
| o . Coding 7010-00
Filename The Determination Regulations for Colony Total Counts
Page 3-2

3 Operation Steps

4.1 Dilution of the
sample
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4.1.1 Solid and Semisolid Sample : Weigh 50g sample and put it in a sterile homogeneous cup that
is containing 450mL phosphate buffer or sterile saline, homogenize for 1min--2min with 8000r/min--
10000r/min, or put it in a sterile homogeneous bag that is containing 450mL diluents, and slap it for
I min—2 min with slap-type Homogenizer (BagMixer) to make 1 : 10 homogeneous liquid sample.

4.1.2 Liquid Sample : Draw 50mL sample with sterile pipette and put it in a sterile flask that is containing 450mL
phosphate buffer or sterile saline (preset appropriate number of sterile glass beads in the flask), mix well to make 1 : 10
homogeneous liquid sample.

4.1.3 Draw I0OmL of 1 : 10 homogeneous liquid with 10mL sterile pipette or transfer pipette, and to fill it slowly into the
sterile test tube that is containing 90mL diluents along its side(note that the pipette and its tip should not touch the
diluents surface),shake the test tube or blow and slap it with a sterile pipette again and again to make it mixing well, so
that to make 1: 100 homogeneous liquid sample.

4.1.4 Prepare ten-fold serial diluted homogeneous liquid sample according to the operation procedures indicated in 4.1.3.
For increment dilution each time, 10mL sterile pipette or tip should be changed for use for each time.

4.1.5 Select 2 to 3 homogeneous liquid samples(the liquid samples may include the original liquid) that is with
appropriate dilution according to the evaluation of the pollution status of the samples. Draw 1mL sample from each
dilution and fill them into 3 sterile petri dishes respectively when carrying out the ten-fold increment dilution. Take 1mL
dilution respectively at the same time and add them into 2 sterile petri dishes for blank control.

4.1.6 Pour 12mL--15mL PCA that has been cooled down to 45°C in time (may put it in 45°C+1°C constant temperature
water wash for heat preservation) into the petri dish, and revolve the dish to make the PCA mixed well.

4.2 Culture

4.2.1 Overturn the plate after the solidation of agar, cultivate it for 48h+2 h at 35°C+1°C.

4.2.2 Cover with a think layer of culture medium of agar(about 4mL) on the surface of agar after solidation in case that
the sample may contain the colony that grows and diffuses from the surface of agar culture medium. Overturn the plate
after solidation for culture according to conditions under 4.2.1.

4.3 Colony Count

Observe by eyes, use magnifier or colony counter to record dilution fold and relevant colony amount if necessary. The
colony count is indicated with colony-forming units(CFU).

4.3.1 Select colony count between 25 CFU and 250 CFU and total amount of plate count colony that the colony does not
grow and diffuse. Record the specific colony count for the plate below 25CFU, May record as "many or uncountable” for
that over 250 CFU. The average of 2 plates should be adopted for the colony count of each dilution.

GRAS ASSOCIATES, LLC 000084



GRAS Assessment — Erythritol
O'Laughlin {Tianjin) Biotechnology Company
Page 83 of 175

O'Laughlin (Tianjin) Industries Co., Ltd.
Working Standard----Quality Test

. SOP-QC-

o . Coding 7010-00
Filename The Determination Regulations for Colony Total Counts -
Page 3-3

4.3.2 It can not be adopted when there is a much more bigger platy colony growing in one of the plate, and the plate
that there is no platy colony grows should be adopted as the colony count of dilution; if the platy colony does not reach
half of the plate and the colony in the rest half distributes evenly it can represent a plate colony count after calculating the
half plate, and multiply by 2.

4.3.3 When there is colony in chain shape grows on the plate, and there is no obvious boundaries between the colonies,
then each single chain is taken as a colony count.

5 Result Description

5.1 Calculation Method of Colony Total Count

5.1.1 Calculate the average of colony count on 2 plates, then the average is multiplied by the corresponding dilution fold if
there is only one dilution, and the colony count on the plate is within an appropriate range. It is taken as the colony total
count n each gram(or mL).

5.1.2 If there are 2 serial dilutions and the colony count on the plate is within an appropriate range it is calculated
according to formula (1) :

N = 3C/(n +0. 1ny)d

N--the colony count in sample ;
2.C--sum of plate (it is containing appropriate range of colonies) colony count ;
n1--the colony count on the first plate with appropriate dilution ;

n2--the colony count on the second plate with appropriate dilution ;

d--dilution factor(first dilution).

5.1.3 If the colony count on all of the dilution plate is over 250 the highest dilution plate is counted, and as for the other
plates it can be recorded as "many or uncountable”, the result is calculated according to that the average colony count is
multiplied by high dilution fold.

5.1.4 If the colony count on all of the dilution plate is below 25 it is calculated according to that the colony count of lowest
dilution is multiplied by dilution fold.

5.1.5 If there is no colony grows on all the dilutions(including original liquid sample) plates, and then itis calculated by
that the colony count less than 1 is multiplied by the lowest dilution fold.

5.1.6 If the colony count of all the dilution plates is not between 25 and 250 it is calculated that the average colony count
that is most closest to 25 or 250 will be multiplied by dilution fold when most of them is less than 25 or more than 250.

5.2 Report on the colony total count
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5.2.1 It will be rounded according to rules of rounding when the colony count is within 100. Two significant digits will be
adopted for report.

5.2.2 More than or equal to 100, after the third digit is be rounded by rounding rules,take the first two digits, and use 0
to replace the digit behind it; also can use index of 10 to indicate, after it is rounded according to the rounding rules two
significant digits are adopted.

5.2.3 It can not be counted if the colonies on all plates are the colonies that is diffusing, and then report the colony
diffusing.

5.2.4 The test result will be invalid if there is colony that is growing on blank control.

5.2.5 For Weigh sampling the unit is reported as CFU/g, for volume sampling the unit is reported as CFU/mL.
3. Method for Determination of the Total Colony Count

4. Method for Determination of the Coliform Group Count

O'Laughlin (Tianjin) Industries Co., Ltd.
Working Standard----Quality Test

o _ Codin SOP-QC-7013-
. The Determination Regulations for g 00
Filename .
Coliform Group Count Pa 2- | Execute
ge
1 Date

Framer Checker Approver

Date Prepared Date Checked Date Approved
, . . T Quality Supervision

Preparing Dept. Quality Supervision Dept. Distribution Dept. Department

Purpose : This standard regulates the determination method of coliform group count.
Application Scope : It applies to the determination of coliform group count in various foods.
Reference : GB/T 4789.3-2008 BAM, 8th ed Rev.A(1998),Chap.4

Procedure :

1 Instruments

Besides the conventional sterilization and training instruments for microbiology lab the other equipment and materials
are as the following.

1 Constant Temperature Incubator : 35°C+1°C,

2 Fridge : 0°C~5C,

3 Constant Temperature Water Bath : 45°C+1°C,

4 Scale : The resolution ( a Sense of Volume) is 0.1g.
5 Homogenizer.

6 Oscillator.
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7 Sterile Pipette : 1mL(with0.01mL Calibration), 10mL(with 0.1mL Calibration) or Transferpette and tip.
8 Sterile Flask : Capacity 500 mL,

9 Sterile Petri Dish : 90 mm diameter.

10 pH Meter or pH Test Strips

11 Colony Counter

2 Culture Media and Reagents
1 Lauryl Sulfate Tryptose (LST) Broth
2 Brilliant Green Lactose Bile(BGLB) Broth

3 Phosphate Buffer

4 Sterile Saline : Weigh 8. 5 g sodium chioride and dissolve it in 1000mL distilled water, sterilizing for 15 min with 121°C high
pressure.

5 1 mol,/L Sodium Hydroxide(NaOH) : Weigh 40 g sodium hydroxide and dissolve it in 1000mL distilled water.
5 1 mol L Hydrochloric Acid (HCI) : Take 90 mL HCI and dilute it with distilled water to 1000mL.

O'Laughlin (Tianjin) Industries Co., Ltd.
Working Standard----Quality Test

s . : SOP-QC-7013-
, The Determination Regulations for Coding 00
Filename Colif G C
oliform Group Count Page 20

3 Operation Steps

3.1 Dilution of the sample

3.1.1 Solid and Semisolid Sample : Weigh 50g sample and put it in a sterile homogeneous cup
that is containing 450mL phosphate buffer or sterile saline, homogenize for 1min--2min with
8000r/min--10000r/min, or put it in a sterile homogeneous bag that is containing 450mL
phosphate buffer or sterile saline, and slap it for Imin--2min with slap-type Homogenizer to make
1 : 10 homogeneous liquid sample.

3.1.2 Liquid Sample : Draw 50mL sample with sterile pipette and put it in a sterile flask that is containing 450mL
phosphate buffer or sterile saline (preset appropriate number of sterile glass beads in the flask), shake fully to make
1 : 10 homogeneous liquid sample.

3.13 The pH value of the sample should be between 6.5 to 7.5.

3.1.4 Draw I0mL of 1 : 10 homogeneous liquid with 10mL sterile pipette or transferpette, and to fill it slowly into the
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sterile test tube that is containing 90mL phosphate buffer or sterile saline along its side(note that the pipette and its tip
should not touch the diluents surface),shake the test tube or instead blow and slap it with a 10ml sterile pipette again
and again to make it mixing well, so that to make 1: 100 homogeneous liquid sample.

3.1.5 Based on the evaluation of the pollution status of the samples, and according to the above described operation
to make ten-fold increment serial dilution of homogeneous liquid sample. For increment dilution each time, a 10mL
sterile pipette or tip should be changed for use for each time. The time for the entire process from preparation of the
homogeneous liquid sample to completion of sample inoculation should not be over 15 minutes.

3.2 Initial Fermentation Test

For each sample, select 3 appropriate homogeneous liquid samples of serial dilution (the original liquid may be
selected as the liquid samples). For each dilution 3 tubes of LST broth is inoculated, 1ml for each tube( use twofold
LST broth if the inoculation quantity is more than 1ml). Cultivate for 24h+2h at 35°C -1:1°C, observe that if there is
gas bubble that generates in the tube,keep cultivating up to 48h+2h if there is no gas generation. Record the count
of LST broth tubes that in which the gas generates within 24h and 48h. It is negative for coliform group if there is no
gas generation. If there is gas generation then fermentation tests will be carried out again and again.

3.3 Re-Fermentation Test

Take 1 loop of culture with inoculation loop from all the tubes that containing LST broth and in which there is gas
generation by fermentation within 48h+2h respectively, and transplant the culture in the BGLB broth tube to cultivate
for 48hx2h at 35°C+1°C, observe the status of gas generation. It is positive for coliform group if there is gas
generation.

3.4 Report on the MPN(most probable number) of Coliform Group

Based on the count of tubes that it positive for coliform group, and search the MPN table, report the MPN of coliform
group per gram(or per ml) in the sample.

5. Method for Determination of Fungal Yeast

O'Laughlin (Tianjin) Industries Co., Ltd.
Work Standard----Quality test

Inspection of molds and yeast
Docu count Code SOP-QC-7011-00
ment . Execut
Standard operation Page Page 1 e Date

Frarme Checker Approver

Date
Prepa Date Checked Date Approved

red
Prepa | - ualty supenis

ring val yD :&ems'o" Distribution Dept. Quality Supervision Department

Dept. '

Objective: This standard specifies the determination of fungal yeast count
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Scope: This standard applies to all types of food in the determination of fungal yeast count
Brief : GB/T 4789.15 BAM, 8thed Rev.A(1998),Chap.18
Procedure :

1 Instruments and materials

In addition to routine microbiological laboratory equipment, other equipment and materials as
follows:

1 Incubator 25°C £1°C

2 Pressure sterilizer (Arnold sanitizer)

3 PH Meter

4 Water bath 45°C +1°C

2 Media and reagents

1 DRBC Agar

2 DGIS8 Agar

3 Plate count agar (PCA) standard method

4 Malt agar (MA)

5 Malt extract agar (molds and yeasts) (MEAYM)
6 Potato dextrose agar (PDA) Powder

Antibiotics adding method:

1.Recommended concentration of 100mg per liter of medium supplemented with
chloramphenicol.

2 If the bacteria grow faster, then add 50mg per liter of culture medium after autoclave
sterilized chloramphenicol and aureomycin 50mg filter.

1) Dissolved 0.1g Chloromycetinin into 40ml distilled water,and then add into 960ml medium
before autoclaving

2)While use both chloramphenicol and chlortetracycline, take 20ml solution into 970ml sterile
medium before the chloramphenicol,

dissolve 0.5g chlortetracycline into 100ml distilled water and then filter sterilized
chlortetracycline,at last take 10ml solution into 990ml sterilized medium prepared.

O'Laughlin (Tianjin) Industries Co., Ltd.
Work Standard----Quality test

Docu Code SOP-QC-7011-00

ment Mold Yeast number inspection Page Page 2

3 Procedure :
3.1 Prepare samples
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3.1.1 Aseptically weigh 25-50ml samples, placed with 225-450ml of sterile 0.1% peptone water
in conical flask with stopper, made of 10-1 dilution of homogenate in 2min

3.1.2 Diluted with sterile fluid into the pipette 10ml 10-1 with 90ml sterile 0.1% peptone water
bottle with a tapered plug, homogenate after the 10-2 dilution.

3.1.3 Do the above sequence of operations increased 10-fold diluted solution can be diluted to
10-6,
based on estimates of pollution to the sample selection

3.2Plate and cultured

3.2.1 Coating method: Each sample dilution with a sterile pipette to draw 0.1ml pre-DRBC agar
has solidified, and with the

Sterile bent glass rods inoculation, when the analysis of samples of water activity below 0.95,
use DG18 agar, make three plates of each dilution sample.

3.2.2 Pour plate method: Draw with sterile pipette 1.0ml diluted in sterilized plate, and then
immediately add 20-25ml DG18 agar in the plate and turn the plate and mix the sample solutions,
and make three plates samples.

3.2.3 The samples were cultured at 25 “C in the dark.
4
Resu
Its

Start counting after Sdays, if there is no growth colonies within five days, then cultured for
another 48hrs,never count it again till it ends, take an average 10-150 plates colonies.

5 Report of Mold Yeast number
5.1 CFU/g as an unit of sample weight, CFU/mL as an unite of sample volume

5.2 Report results are based on the average of three repeated tests, into six four-round,
five double-hash the principle of counting

5.3 When none of all the dilution plate colonies generated, the report molds and yeast count
(MYC) 1s less than 1 times the minimum dilution factor calculation.

GRAS ASSOCIATES, LLC 0000990
LJ



GRAS Assessment ~ Erythritol
O'Laughlin (Tianjin) Biotechnology Company
Page 89 of 175

6. Method for Testing of Residual Sugar

O'Laughlin ( Tianjin ) Industries Co., Ltd.
Operation Standard----Operation Procedure for Test Standard
Docum | Residual Sugar ( reducing Code SOP-QC-1006-00
sugar ) Test Standard
ent , Page 1-1 Date
operation
Framer Checker Approver
P?gtir Date Date
eg Checked Approved
. | Quality
P“;pa” Supervi | Distributio | .\
Degt sion n Dept v
pt. Dept

Purpose: determine the test procedures of residual sugar (reducing sugar), ensure residual
sugar (reducing sugar) meets standards.

Application Scope: Xylitol, Isomalt, Erythritol, etc

References : "Food Additives Handbook " The third edition

Procedure

I. Apply to xylitol, erythritol finished products

1. Reagents: 0.5mg/ml glucose solution, Fehling's solution A & B (TS-80)

2. Equipment: two 10ml round bottom flasks

3, Steps:

3.1 Take 500mg sample into the 10ml round bottom flask, soluble in 2ml water

3.2 Add 2m! 0.5mg/ml glucose solution in another round bottom flask

3.3 Add 1mi each Fehling's solution A & B (TS-80) to the two round bottom flasks, heating
up to boiling and then cooling.

3.4 Determination: if the turbidity of the sample is less then glucose solution, that is to say

total sugar less than 0.2%

il. Apply to Isomalt, Erythritol
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1. Reagents :

copper sulphate solution, take 0.4g copper sulphate ( CuS0O4-5H20 ) and dissolve in water
to 100ml, blending completely.

Alkaline Tartrate solution, take 34.6g sodium potassium tartrate and 10g sodium hydroxide,
dissolve in water to 100ml, put it two days and filter by glass wool

Ethanol, aether, etc.

2. Equipment: gooch funnel, 400mibeaker, etc

3. Step: take 7g samples, put in the 400ml beaker, and add 35ml water, dissolving,
blending. Add 25ml! copper sulphate solution and 25mi Alkaline Tartrate soiution, cover
glass, heating to boiling in 4 min and keeping boiling for 2 min. put into the gooch funnel
which cleaned by hot water, ethanol, aether and dry in 100°C temperature for 30min, filter
cuprous oxide, then put all the cuprous oxide on the filter cone, dry 30 min in 100°C

temperature, the weight of cuprous oxide should not more than 50mg

6. Test for Taste, Appearance and Odor of Erythritol

O'Laughlin ( Tianjin ) Industries Co., Ltd.
Operation Standard----Operation Procedure for Test Standard
Documen | Test standard for Taste, appearance Code SOP-QC-1012-00
t name | @nd Odor of Erythritol Page 1-1 date
Framer Checker approver
Date Date Date
Prepared Checked Approve
Quality
Preparing | Supervi | Distributio . .
Dept. sion n Dept Quality Supervision Dep lab.
Dept

Purpose: determine the test standards for taste, appearance and odor of erythritol, ensure
the taste, appearance and odor of erythritol meet stipulated standards.

Application scope: Erythritol

Reference: customer’s standards

Procedure:

1. Equipments

1.1 electronic analytical balance, sensible weight 0.0001g
1.2 mini blender

1.3 de-ionized water or distilied water

1.4 two 1000ml volumetric flasks
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1.5 Magnetic biender
2 Control/preparing samples/ dilution

2.1 Analysis step: control concentration/sample: 10g/l, take 10g samples in tared dish and
flask, put into 1000ml volumetric flask, dilution to scale, test by eye survey, smell and

taste.
Typical Specification Typical defect
Integrity/non- Integrity/non-
Dilution Ditution
dilution dilution
colorless, granuie,
Appearanc | white crystal, good turbidity, bad
clear, not agglomeration,
e liguidity color
turbidity bad color
have ferment have ferment
odor, sulfur odor, sulfur
Odor no taste
odor, green odor, green
color, old odor | color, old odor
have ferment have ferment
sweet, odor, sulfur odor, sulfur
Taste sweet, cooling
cooling odor, green odor, green

color, old odor

color, oid odor
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7. Test Standard Operation for pH

O'Laughlin ( Tianjin ) Industries Co., Ltd.
Operation Standard----Operation Procedure for Test Standard

Test standard for PH
t Name Page 1-1 Date
Framer Checker Approver
Date Date Date
Prepared Checked Approved
Quality
Preparing | Supervi | Distributio | Quality Supervision Dep polyol team, plant
Dept. sion n Dept lab.
Dept

Purpose: determine the test standard operation for PH
Application: Xylose, Xylitol, water

Procedure

Equipment: PH Meter, 50m! beaker, eiectric cooker, thermometer
2. Emendation Equipment:

According to “Test standard for PH” SOP-QC-6007-00 emendation PH meter
3. Operation Steps:
Take 20g sample (water or water solution could test directly, but doesn’t go through

electrode pole ) into 50ml beaker, and add 20mi boiled but room temperature water, adjust

temperature and PH meter to 25°C+1°C, test the PH data.

(PS: use water first, and sample solution wash electrode pole several times, re-test, and
the measured data can’t exceed 0.05PH)

4., Reading

PH data stable within 1 min, reading

5. Results report
Take the arithmetic mean value of the two times reading as the report result.
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APPENDIX E-1

HPLC Analysis of Erythritol in Five Commercial Lots
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O'LAUGHIIN

O'Laughlin (TianJin) industries Co.,Ltd.

HPLC Assay of Erythritolin in Five commercial lots

Prepared by: Date :
Approved by: Date :
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OILLAUGHIIN

O'Laughlin(TianJin)industries Co.,Ltd.
Objective
To determine related Erythritol content in five cornmercial lots of Erythritol produced by
O'Laughlin (Tianlin) Industries Co. Ltd.

Samples
Five samples representing commercial lots of Erythitol labsled as “20101102-1",
“20101124-17, “20101126-1", *20101204-3"; and “20110103-3".

Standards

1. Erythritol Standard; Lot#13666 ( Crystal Pure Reagent Co., Ltd. Shanghai )
2 . Ribitol Standard; LoWAD275980 { New Jersey , USA)

3 . Glycerot Standard;Lot#15069 { Tianjin Trade Xuan Angke )

Solvents and Reagents
Mobile Phase Use twice-distilled water,

Apparatus

1.Agilent 1200 HPLC system equipped with binary pump (G1312B), auto sampler(GI367D),
thermostatted column compartment (G1316B) and refractive index detector, (Agilent
Technologiss, USA);

2 . Chromatographic System. Use a high-performance liquid chromatograph equipped with
a constant-flow, pulseless pump and fitted with a sensitive differential refractive index
detector. The column is packed with a strong cation exchange resin in the hydrogen form

consisting of a macroreticular sulfonated polystyrene.
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OLAUGHILIN

O'Laughlin(TiandJin)industries Co.,Lid.
divinylbenzene and an 8% crosslinked copolymer, Shodex SH1011(Showa Denko,
Ltd.). The flow rate is about 0.6 mL/min, and the maximum pressure of the system Is about
1500 psi.
3 . Analytical balance, FA2004N , ( CANY , ShangHai China } .
4. Volumetric {class A) and Laboratory glassware.

Solution preparation
Mobile Phase, and Diluent were prepared as per FCCV monograph method (see appendix
A).

Standard solutions

Standard preparation: Transfer 500 mg of Erythritol Standardt and 50 mg each of
reagent-grade Glycerol and Ribitol, accurately welghed, into a 100mL volumetric flask,
Dilute to volume with Mobile Phase, and mix. Save this preparation for the Ribitol and
Glycerol Test.

Sample solution

Assay Preparation: Transfer 4.0g of sample, accurately weighed, into a 25mlL volumetric
flask. Add Mobile Phase 1o volume, and mix. Filter through a 0.45pum filter before injecting
into the chromatograph. Save this preparation for the Ribitol and Glycerol Test.

Chromatonraphic system
1. Chromatograph-Agilent 1200 series HPLC equipped with binary pump, autosampler,
thermostatted column compartment and a sensitive differential refractive index detector.
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2 . The column is packed with a strong cation exchange resin in the hydrogen form

consisting of a macroreticular sulfonated polystyrene divinylbenzene and an 8%

O'LAUGHIIN

O’Laughlin (Tiandin) Industries Co.,Lid.

crosslinked copolymer, Particle size 5pm, as Shodex SH1011 (Showa Denko, Lid.).

3. The flow rate is about 0.6mi/min, and the maximum pressure of the system is about

1500 psi ;

4. Column temperature 60°C.

. Injection volume 10 L.

System Suftability Requirements (see appendix B);
Systemn suitability was checked as per FCCV monograph method.

Analysis

Analysls and calculations were performed as per FCCV monograph method for
Erythritol and Glycerol, and Ribitol (see appendix A).
The assay resuits are summarized in Table 1.

Table 1
Erythritol and Glycerol, and Ribitol assay
Erythritol and Glycerol, and Ribitol assay,% Dry bassis
Lot Glycerol | Ribitol Glycerol and Ribitol Total Erythritol
201011021 ND ND ND 99.8826
201011241 0.0148 | 0.0107 0.0256 99.8728
20101126-1 ND 0.0120 0.0120 99.8872
20101204-3 | 0.0123 | 0.0135 0.0258 99.8936
20110103-3 ND ND ND 99.8897

ND -Not Detected
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O'Laughlin(TianJin)industries Co. Ltd.

Referonce
1. Erythritol monograph Food Chemicals Codex (FCC) -149-32-6.

2. Procedure
Moblle Phase: Use twice-distilted water.
Diluent: Use twice-distilled water,

Standard Preparation: Transfer 500 mg of Erythritol Standard1 and 50 mg each of
reagent-grade Glycerol and Ribitol, accurately weighed, into a 100mL volumetric flask.
Dilute to volume with Mobile Phase, and mix. Save this preparation for the Ribitol and
Glycerol Test.

Sample solution: Transfer 4.0 g of sample, accurately weighed, into a 25-mlL volumetric
flask. Add Mobile Phase to volume, and mix. Filter through a 0.45um filter before injecting
into the chromatograph. Save this preparation for the Ribitol and Glycerol Test.

Mode: High-performance liquid chromatography
Detector: Differential refractive index detector.
Column: The column is packed with a strong cation exchange resin in the hydrogen form

consisting of a macroreticular sulfonated polystyrene divinylbenzene and an 8%
crosslinked copolymer, Pardicle size 5um, Shodex SH1011 (Showa Denko, Lid.).
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O'Laughiin(TianJin)Industries Co.,Lid.
Column temperature: 60°C.

Flow rate: 0.6ml/min, and the maximum pressure of the systern is about 1500 psi.
Injection sire: 10pl..
System suitability

Samples: 500 mg /100mi Erythritol Standardtand 50 mg/100mi Glycerol and Ribitol sample

solution,

Suitability requirements

Detector response:

Procedure Separately inject equal volumes of about 10l each of the Standard Preparation,
followed by the Assay Preparation, into the chromatograph, and record the peak responses

over a period of 60 min. The relative retention times are 1.0 for Erythritol, 1.1 for Glycerol,

and 0.9 for Ribitol. Calculate the percentage of Erythritol in the sample taken by the

equation

GRAS ASSOCIATES, LLC 0 0 0 1 0 1



GRAS Assessment - Erythritol
O'Laughlin (Tianjin) Biotechnology Company
Page 100 of 175

O'LAUGHIIN
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APPENDIX A
Erythritol, Assay Monographs / Erythritol / 153
Analysis: Separately inject equal volumes of the Erythritol standard solutions, Glycerol, and
Ribitol standard solutions, and Sample solution into the chromatograph, and measure the

responses for the major peaks on the resuiting chromatograms.

Chromatographic Profile Table1
Compound Approx Retention Time{min) Molecular Weight(g/mol)
Ribitol 9.8 152.15
Erythritol 10.6 122.12
Glycerol 11.7 92.09

Prepare a standard curve for Erythritol by plotting Erythritol peak areas versus
concentrations in mg/L., corrected for purity, based on the USP Reference Standard label
claim.
From the standard curve, calculate the concentration (CU) of Erythrito! in the Sample
solution in mg/l. Calculate the percentage of Erythritol in the portion of the sample taken by
the formula:
Cu/Cmsp X 100%

Cu=Concentration of Erythritol in the Sample solution determined from the standard

curve {mg/L.)
Cmsp= Concentration of the sample in the Sample solution

Related Erythritol
Mobile phase, Diluent, Erythritol standard solutions,
Erythritol standard stock solution, Enythritol standard solutions, sample solution,
Chromatographic system, and System suitability: Prepare as directed in the Assay (above).
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O'Laughlin(Tiandin)industries Co.,Ltd.
APPENDIX A
Analysis: Proceed as directed abova in the Assay, but with the following modifications for
the standard curve and calculations.
Using the peak area responses from the Erythritol standard solutions, prepare & standard
curve for Erythritol by plotting Erythritol peak areas versus concentrations, in mg/L,
corrected for purity, based on the USP Reference Standard label claim. From this standard
curve, determine the concentration (mg/l) of Erythritol in the Sample solution. Calculate the
percent of Erythritol in the sample taken using the following formula
Cu/Cmsp X 100%
CusConcentration of Erythritol in the Sample solution determined from the standard

curve {mg/L)

Cmsp= Concentration of the sample in the Sample solution
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O'Laughlin{Tlandin)industries Co.,Lid.

Appendix B
System Suitability Check

B1  Detector response
B2 % Relative standard deviation of Erythritol peak area and retention time

B3 Column efficiency and tailing factor

GRAS ASSOCIATES, LLC 000104



GRAS Assessment — Erythritol
O’Laughlin (Tianjin) Biotechnology Company
Page 103 of 175

OLAUGHILIN
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Appendix B1

1 . Detect or response
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APPENDIX B3

3. Column efficiency and tailing factor
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O'Laughlin(TianJin)industries Co. Ltd.
APPENDIX C

Standard Chromatograms

C1  Erythritol , Glycerol and Ribitol Mixed Solution
C 2 Erythritol

C3 Ribitol

C4 Glycerol

C5 In-assay standard recovery check (Erythritol)
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O’Laughlin(TiandJin}industries Co.,Ltd.

APPENDIX (1
Standard Info Erythritol Glycerol Ribitol
Lot# 13666 15069 AD275980
Purity, %wt ("as is") 89 99 99
Purity, %wt ("dry basis”) NIA NIA NIA
Stock Solution
Standard Erythritol Glycerol Ribitol
Waight, mg 500 50 50
Volumetric flask volume, mlL 100
Concentration , mg/t 5000 500 500
Water, %wt - - -
Done by:_/iu Yin} Le Dater 1 1 &l
Name, Position
Checked by: _Zhm ot QA Datey U1t 2T
Name, Position
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O’Laughlin(TiandJin)industries Co.,Ltd.

APPENDIX C2

Standard Info

Eryihritol

Lot#

13666

Purity, %wt ("as is”)

98

Purity, %wt (“dry basis”)

N/A

Stock Solution

Standard

Erythritol

Weight,mg

sy

Volumetric flask volume, mbL

5

Concentration , mg/l

1ooth

Water, %wt

Done by:__jil {in4 b Date:
Name, Position

Checked by: ZM[ fos  6A Dateg
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14 L2 e
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O LAUGHILIN

O'Laughlin{Tiandin)industries Co.,Ltd.

APPENDIX C3
Standard Info Ribitot
Lot# AQ275980
Purity, %wt (“as is") 99
Purity, %wt (*dry basis”) N/A
Stock Solution
Standard Ribitol
Weight.mg Wb
Volumetric flask volume, mL 5
2
Concentration , mg/ e
Water, %owt -
Done by:___Jii it} Date: _t2.11 21"
H Name, Position o
Checked by: Zherg o pate; '’
Nama, Position
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OTLAUGHILIN

O'Laughlin(TianJin)industries Co.,Ltd.

APPENDIX C4
Standard Info Glycerol
Loth 15069
Purity, %wt (“as is") 99
Purity, %wt ("dry basis™) N/A
Stock Solution
Standard Glycerol
Weight.mg 5089
Volumetric flask volume, mi. 5y
Concentration , mg/l o0l
Water, %wt -
Done by: L g Date: _g1.0. 30
Rame, Position o
Checked by: _Zhy Hua Date; ' h'!

Name, Position
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O'TLAUGHILIN

O'Laughlin(TianJdin)industries Co.,Lid.
APPENDIX €5

In-assay standard recovery check (Erythritol)

GRAS ASSOCIATES, LLC 000139



GRAS Assessment - Erythritol

O’Laughlin (Tianjin) Biotechnology Company

Page 138 of 175

B AR D \CHEMIZNI\DATA\ERYTHRITOLAERYTHRITOL 2011~03-27 11-35-58\20110408012.D

HahEH: Erythritol

Ry : BT+ 1
e s 1 ¥ . FRALIE 2
HEEE M § 2001327 11:59:21 B4R PR . 2
MR 10 )
FedeArin : D:\Chem32\1\DATA\ERYTHRITOL\ERYTHRITOL 2011-03~27 11-35~58\ERYTHRITOL.
M
ek : 2011-3~27 11:35:55 L&
SHT : Dr\CHEM32\1\DATA\ERYTHRITOL\ERYTHRITOL 2011~03-27 11-35-58\
20130409012, D\DA.M (ERYTHRITOL.H}

s ¢ 2011-3-27 1:55:58 F4¢
b2 e N g =] : Erythritel 2012ng/ul

= 2

8000 b

6000 - ,s

4000 o

2000 ]

0' ; ;
2600 - !
4000 - i
3 5 10 15 2 25 iy
SEBREERUY

Hepp 4
A TE B e e iy 200143 27 1:55:51 F4
REA T : 1.0000
WRET : 1.0000
AR R BUR T R I T
B4 1 RIDL A, SRR AT
fREatE AR QP SRAGEH S8 @
{min) [nRIU*s] [ng/ul}
------- fomm o o i ] | st ] e S
10.658 BY 2.02052e5 9.9851%e-3 2017,53174
Bk 2017.53174
TR

Wil BESE B RBENR

»

. & m%g&w e

X881 2011-3-27 1:58:03 F

GRAS ASSOCIATES, LLC

000140



GRAS Assessment - Erythritol
O'Laughlin (Tianjin) Biotechnology Company
Page 139 of 175

OTL AUGHILIN

O'Laughlin(TianJin)industries Co.,Ltd.

Sample Chromatograms
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WSS 3 2010-31~22 10339149 E&
. _ L ilel o d
TR SRR GRERE OATER
TR
w000 :
000~ 5%
20000 3;
10900 g; i 3
8- % 4 i 51 - -
: e 'y 1% P 2 i
WSy A
wr 1 "%
MBIRT 7 1.0000
BwRmy 3 1.0000
AR T RN T
3 1 RIol A, FEHTRNS
g SERg PN X MW 7] igs
¥ imin} [min}  [nRIU*x} [nRIV] %
| jommet I 1 f t
1 5,450 VW 0.2543 36127084 17.3080¢  0.0341
2 RSTE0 VY 0.1164 131.44598 14.23581  0.0124
5 10,040 WY 001737 234.08482 16,76€373  0.0221
4 10.664 VW 0.3018. 3.05761a6 5.7282384  93.8044
5 11.668 VY 01135 1S1.87253  22.77106  ¢.¢181
6 11.790 VBA  0.1683 304.95667 22.56727  0.0%88
88 1.0588406 5.737500%
I T -
{38 1 2000-11-22 10:39:51 L4 W in
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P SCHk: 0 \CHEMIZ\1\DRTAMERYTHRITOLAERYTHRITOL 2011-01-03 14-18-34\20110105033.D

BRE%: 20110103-3{8)

®iER
saam 1 05-Jan-11, 15103120 SR -
RN : EXYTHEITOL.M
SNk s DI\CHEMAZAINDATANERYTHRITOLAERYTHRITOL 2011-01-05 14-18-34\
20110105032, D\DA. B (ERYTHRITOL. M|

RESX 1 2010-11-22 10:36:43 L&
~ {ABLE e
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#9000 J
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]
20000 ;,=
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]

§  [min] fmin] [oRIU*S] [pRIV]
§ i {

e | ‘ i ;

¥
1 .8.8928 BV 0.1300  120.31622 7.83514  0.0114
2 AT W 0.2856 280.41962 11.72300  0.0265
3 10098 v §.242% 232.34584 10057708 0.0200
4 10,669 W 0.3017 10586646 5.73672¢¢  §%.08%7
5 11.498 VB 0.1071 137.16292 23.3¢818  0.0129
6 11.732 BEA 0.22%0 €18.M4885%  22.16347  0.0395

B 1.05983e6  5.7440%ed

wve RSN 20

B8 1 2000-11-22 10:36:46 L
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OTLAUGHILIN

O'Laughlin(TianJin)industries Co.,Ltd.

Standard info Lot () (A)
Duplicate A Duplicate B
Sample 1D A B
Weight.mg 504 2y
Volumetric flask volume, mL % £°
Concentration , mg/l 1g08¢ foot®
Water, Jowt - -
Standard Info Low [(0) (4)
Duplicate A Duplicate B
Sample 1D A 4
Weight,mg 508 e
Volumatric flask volume, mi. 50 40
Concentration , mg/l 1059 I id
Water, %wl - -
/
Standard Info Lot# \b) (4)
Duplicate A Duplicate B
Sample 1D A B
Weight.mg _ 51+ 5078
Volumetric flask volume, mi. 0 50
Concentration , mght 1942 1o
Water, %owt - -
Done by: iy Yin} Dates o ilpton
Name, Position
Checked by: __zhev 4% Date: _(H' T

GRAS ASSOCIATES, LLC
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O'LAUGHILIN

O’Laughlin(TianJin)industries Co. Lid.

Standard Info Lot# ‘(b) (4)
Duplicate A Duplicate B
Sample ID A 3
Weightmg 50%. 2 52 3
Volumetric flask volume, mb s 50
Concentration mg/i 1 ooblf [gobt
Water, %wt - -
(b) (4)
Standard Info Lot
Duplicate A Duplicate B
Sample ID A B
Weight.mg 5015 2
Volumetric flask volume, mL b4 5P
Concentration , mg/l L jds
Water, %wl - -
Done by:___ LU \f}ﬂ“,}” I, LD

Nama, Position

Checked by: zhag &

Name, Position

GRAS ASSOCIATES, LLC

g 2P
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APPENDIX E-2

Certificates of Analysis of Five Production Batches of

O’Laughlin’s Erythritol Product Code: 775-2019
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O'LAUGHLIN ( TIANJIN ) INDUSTRIES Co.,Ltd.

CERTIFICATE OF ANALYSIS

Document number:
Product Name

Erythritol

Lot Number

Product Code

775-2018

Product DATE

(b) (4)

2010.11.24

A RESLLYS
TR STANDARD { vach bateh)
INSPECTION DATE 2010.11.25
WEIGHT OF EACH BATCH 87

Characteristic of erythritol with no

Odor off odors Meets requirements
Taste Clean, sweet taste; slightly cooling Meets requirements
Appearance White crystal Meets requirements
iFree Flowing Yes Meets requirements

Not less than 99.5% and not more

ASSAY % than 100.5% of CH,,0,, calculated 90.87
on the dried basis

HRibitc! and Glycerol, %{w/w) 0.1 Not Detected
nMoisture Content (%) by Loss on Drying «<0.2 0.022
UPd {ppm? =0.5 <. §
”PH £30%. Solution) 57 56
HMemng Point, C 118-123 118.0-120.6
ﬂReducing Sugars, Ye{wiw) =03 <2
Residue on ignition <01 008

Total Aerobic Plate Count (cfusg) =300 <10

Total Aerobic Yeast Count {(cfulg? <50 <10

Total Aerobic Moid Count (cfufg) 50 <10
Coliform(MPN/100g) Negative Meats requirements
E.Coli{MPN/100g) Negative Meets requirements

ELEASED BY/ DATE:

GRAS ASSOCIATES, LLC
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O'LAUGHLIN ( TIANJIN ) INDUSTRIES Co.,Ltd.

CERTIFICATE OF ANALYSIS

Document number:
Product Name Erythritol Lot Number (b) (4)

Product Code 775-2019 Product DATE 2010.11.02
. RESULYS
TEM STANDARD { each bateh)
INSPECTION DATE 2010.11.03
WEIGHT OF EACH BATCH 8T
Characteristic of erythritol with no .
Odor off odors Meets requirements
Taste Clean, sweet taste; slightly cooling Meets requirements
iAppearance White crystal Meets requirements
jFree Flowing Yes Meets requirements
Not less than 95.5% and not more
IASSAY % than 100.5% of C,H,,0,, calculated 89.88
on the dried basis
Ribitol and Glycerol, %(wiw} =04 Not Detected
uMoisture Content (%) by Loss on Drying <0.2 0.048
HHeavy metal (As Pb} {ppm) %0.5 <04
HPH (30%. Solution) 5-7 5.5
gMelﬁng Point, T 118-123 119.0-120.4
gReducing Sugars, %{wiw) 0.3 «<0.2
gResidue on ignition 0.1 0.084
Total Aerobic Plate Count (cfulg) <300 <10
Total Aerobic Yeast Count (cfulg? <60 <10
Total Aerobic Mold Count {cfulg) =50 <10
Coliform{MPN/100g) Negative Meets requirements
“E.CoﬁfMPNM 00g} Negative Meets requirements
9{
ELEASED BY/ DATE: é& -
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O'LAUGHLIN ( TIANJIN ) INDUSTRIES Co.,Ltd.
CERTIFICATE OF ANALYSIS

Document number:

(b) (4)

Product Name Erythritol Lot Number
Product Code 775-2019 Product DATE 2011.01.03
RESULTS
i STANDARD { each baich)
INSPECTION DATE 2011.01.04
WEIGHT OF EACH BATCH 4T

Charactaristic of erythritol with no

. )
Odor off odors Meeis requirements
Taste Clean, sweet taste; slightly cooling Meets requirements
lAppearance White crystal Meets requirements
Free Flowing Yes Meets requirements

Not fess than 98.5% and not more
ASSAY % than 100.58% of C H,,0,, calculated $9.89
on the dried basis

HRibitol and Glycerol, %{wiw) =01 Not Detected

ﬂMoisture Content (%) by Loss on Drying <0.2 0.029

"Pd (ppm? =05 <01

HPH {30%. Solution} 5-7 5.41

HMemng Point, 119-123 119.2-120.7
Reduting Sugars, %{w/w) <0.3 <102
Residue on Ignition 0.1 0.088
Total Aerobic Plate Count (cfulg> %300 <10
Totai Aerobic Yeast Count Ccfuig) <80 <10
Total Aerobic Mold Count <cfu/g) <50 <10
Coliform{MPN/100g) Negative Meets requirements

ﬂE.COﬁ(MPNITOOQ) Negative Meels requirements

¥

BLEASED BY/ DATH
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O'LAUGHLIN ( TIANJIN ) INDUSTRIES Co.,Ltd.

CERTIFICATE OF ANALYSIS
Document number: (b) (4)
Product Name Erythritol Lot Number ‘
Product Code 775-2019 Product DATE 2010.11.28
o " RESULTS
e STANRARD ( each bateh)
INSPECTION DATE 2010.11.29
gWEIGHT OF EACH BATCH 7T

Characteristic of erythritof with no N .
HOdo' off odors Meets requirements
Taste Clean, sweet taste; slightly cooling Meets requirements
Appearance White crystal Meets requirements
Free Flowing Yes Meets requirements

Not less than 98.5% and not more
IASSAY % than 100.5% of CHy,0,, calculated 99.89
on the dried basis

Rnbstol and Glycerol %{wiw) 0.1 Not Detected
BMovsmre Content (%) by Loss on Drying <0.2 0.033

ﬂPd {ppm =0.5 <}

HF’H (30%. Solution 5.7 56
ﬁMeiting Point,'C 119-123 118.0-120.3
HReducing Sugars S%(wiw) %0.3 <0.2
Residue on Ignition =01 0.063

Total Aerobic Plate Count (cfu/g) =300 <10

Total Aerobic Yeast Count {cfu/g) =50 <10

Total Aerobic Mold Count <cfuig) =50 <10
{Co!iform(MPNMOOg) Negative Meets requirements
lE.Coli(MPNM 00g) Negative Meets requirements

(b) (6)

ELEASED BY/ DATE;
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¥
O'LAUGHLIN ( TIANJIN ) INDUSTRIES Co.,Ltd.
CERTIFICATE OF ANALYSIS

Document number: (b) ( 4)

Product Name Erythritol Lot Number ‘

Product Code 775-2018 Product DATE 2010.12.04

; RESULTS
red STANDARD ( cach batch)

IINSPECTION DATE 2010.12.08
WEIGHT OF EACH BATCH 5T

Odor gga{::gi:risnc of erythritol with no Meets requirements
Taste Clean, sweet taste; slightly cooling Meets requirements
Appearance White crystal Meets requirements
Free Flowing Yes Meets requirements

Not less than 98.6% and not more
ASSAY % than 100.8% of € H,,0,, calculated 99.89
on the dried basis

gRibitoi and Glycerol, %{w/iw} %041 Not Detected
Moisture Content (%) by Loss on Drying <0.2 0.026

Pd (ppm) 0.5 <.
ﬂPH {30%, Solution} 57 5.8
ﬁMeiting Point, T 119-123 119.0-120.5
Reducing Sugars, %a(wiw) 0.3 <02
[Resxdue on Ignition =01 0.067

Total Aerobic Plate Count {cfu/g) =300 <10

Total Aerobic Yeast Count <cfufg) =50 <10

Total Aerabic Mold Count {cfufg) =50 <10
HCo!iform(MPNMDOg) Negative Meets requirements
IE.C&H{MPNM 00g} Negative Meets requirements

‘(b) (6)

ELEASED BY/ DAYE;
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APPENDIX F

Pesticide Test Report No. TJIFDO110400701FD on Erythritol
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Test Report No: TJFDO110400701FD Date: May 16 2011

Client name: o'laughlin(tianjinjindustries cc., itd.
Clientaddress: Da Juan zi Industrial Zone, Jing Wu Town, X1 Qing District, Tian Jin, China

The following sample(s) wasiwere submitted by/ on behaif of the client as {except §GS
Reference No. & SGS Job No, & Date of receipt & Testing petiod):

Sample name: Erythritol

Batch No./Cate: /

Manufacturer: o'laughlin{tianjin)industries co., itd.
S8GS reference No,::SHAFD 1106210901

SGS job.No.: TIFDO110400701FD

Date of receipt. May 04 2011

Testing perod: May 04 2014 ~ May 12 2011

TEST(S) REQUESTED:
Selected iest{s} as requested by applicant:
302 items Scan

TEST METHOD(S):
SGS In house method

TEST RESULT(S):
Piease refer to the next page(s)

SAMPLE DESCRIPTION: White powder in bag

Sigried for and on behalf of SGS

(b) (6)

Authorized Signattre

Page 1 of 16
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£ tor Wg8
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. Sary hoitee Bf (i ¥ial § hespon Compaoy's 1mdlngs u( B Bemimof
. Wany Yha 'y pole i y sodis Clland and thie
o jxm:lsmg #il the i NGt B axcaplinful wi thcui wxor ity anam» at fx! Jm Company.
i' inautharived siten or of $he content ot of this 18 untanturand may b & Jo.ihe TGHBEY dxteni of the law:

ol R tustrepor refar onty t the samle(s) wated

raFn 007320
§BGS Manaion, No. 41, The 5% Averse TEDA Tianjin,Ching 300487 ¢ (B6-C21600BE245 1 (95-22) SV0BB118 WULDSQ8. 001
DD RATSREATSENENGASS00AN g anodsy A0 FESIEIN & spcinaBscom

Mamber of the $GS Group (SGE 8A}
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Test Report No: TJFDO110400701FD Date: May 16 2011
TEST RESULT(S):
Method
E N Dgfection Test
ic Code Test item(s} Test Method(s) y it;nit{s‘ Result{s)
93 b '
: mg/kg mglkg
1 2-phenyl-phenol With mgaéejgcfgggigo%/\ PAM, 0.0 N
2 acrinathrin with refgge;?_cf 9?43_8250%A PAM, 0.1 N
: 3 alachior With P o ors PAM, 0.01 N
o With reference to US FDA PAM, .
___________ ¢ aldrin GB/T 19648-2008 0.01 N
5 allethrin With ’efgg‘*r’}"fg‘g;é’_%g&“ PAM. C.03 N
e
6 allidochior With ’efgg‘}’;cf&gigo%“ PAM, 0.05 N
With reference to US FDA PAM
- )
; : ametryn GBIT 19648-2006 0.03 N
4 . With reference 6 US FDA PAM,
8 aniiofos GBIT 19648-2006 0.05 N
] azinophos ethyl With reg;_r;cr gtgAgszg(%A PAM; 0.02 N
10 benalaxyl With “Efgt‘;er‘;f’f;&gigo%’\ PAM, 0.01 N
44
14 benfluralin With T s gt?sA PAM. .01 N
12 a -BHC With ’eggjg"fgtg‘;éggg‘ PAM, 0.0¢ N
13 B-BHC T e s\ 0.01 N
14 v-BHC/ingan | Wihreference lo USFDAPAM, | 901 N
i ) With reference to US FDA PAM,
: 15 5-BHC GBIT 19648-2006 0.01 N
16 bifenthrin I e ane o s oA PAM, 0.01 N
17 bromephos ethyi With refg;_r;c?gtg:éli&%ﬁ\ PAM; 0:01 N
E 18 | Biomophos-methyl | VI 'efgéer?cfgtg 4;’250? PAM, 0.01 N
19 bromopropylate With refg;;c;egt&gg&%/\ PAM, 0.01 N
20 butachior With regger?cfgagi&%o‘ PAM, 0.01 N
Page 20f 18
it i§ m ted By the Company aumct o i of Swrvl i »mmv i T4 0RSEOr w3 By comitaims and conditions,

oTetmaanc"’ ditivns for
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Sty ang
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R/ ﬁmi!w xhq-wn Inafix wst teport refer only to tho rampin(a) tesfod

{ar of 1w o tis untawiul
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. Test Report No: TJFDO110400701FD Date: May 16:2011
- D“Q:etsggn Test
: Code Test item{s) Test Method(s) Limit(s) Resu;t{s)
rigka mglkg
21 sutamifos Wwith reg;:;crg&lé}.szgo%A PAM, 0.01 N
22 cadusafos with ’Efgée[‘}cfgg"‘g_szgo%'q PAM, 0.01 N
23 captafol with mfééer"l"fg&gzgg‘ PAM. 0.01 N
24 carbophenothion | VI relerence o US DA PAM, 0.01 N
‘ MZS cis-chlordane With refg&efr;c;agggzg&A PAM, 0.01 N
2% Oxy-chlordane | Wi reference to US FDAPAM, 0.01 N
27 trans-chlordane With re:ggerrlu_cfgzlé_szgo%A PAM, 0.01 N
28 chiorfenapyr With regggcfgag%gg;‘ PAM. Q.01 N
29 chiorfenvinphos | Vi feference 1o US FDA PAM, 0.01 N
30 chlorebenzilate with re:ger?c?g&léiszggaA PAM. o0 N
3 Chiorothalonil e ot | 001 N
32 chiorpropham With regeg?cf}g&g‘szg&k PAM, 0.01 N
33 chlorpyrifos With e{g&ef?_c:g? 42_82 g(l)JeA PAM, 0.01 N
’ 34 chiorpyrifos methyl with re&eé??c?g?qug%\ PAM, 0. N
35 | chlorthaldimetny; | V" TelerEnce 1o U FDAPAML L g 01 N
A 36 clodinafop-propargyl With refggr;c:zgtg‘;lé}gg&/\ PAM, 0.03 N
a7 clomazone e M 001 N
M 38 cloquintocet-mexyl With reé:g.;q_c;sg? 4%_825(5? PAM, 0.1 N
39 cyanophos With reg;q_c&&gi go%A PAM, 0.05 N
40 eyfiutarin e b ot PAM. 0.01 N
41 | Lembda-Cyhalothrin | ‘W (2ISNCE 10 LS DA PAM. 0.01 N

This gusument i tasi by the Compnny mubjit 1) its Gansrsl cem:mo 18 of %mcx primM wemtiant, »wisnh&« D FBQLESE GO
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paillestos

uniest o Ters and
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[ g folisel e xian of iy igw
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GRAS ASSOCIATES, LLC

Test Report No: TJFDO110400701FD Date: May 16 2011
; D]\ggzggn Test.
Coge Test item(s) Test Method(s) Limit(s) Resu'!t(s)
makg malkg
42 cypermethrin With reggjr;cf&g_szgo%/\ PAM, .01 N
43 cyproconazole with refgg;crg&léié&A PAM, 0.01 N
43 cyprodinil With reg;?cfgagzgo%‘\ PAM, [sR4x} N
45 o, p-DDD e s L oo N
47 o. o-DDE Wik reference 10 Ao f DA PAM, 001 N
o | oo |y
51 Deltamethrin With refarence 1o WS FDA PAM, 0.01 N
52 diazinon i ’e&eéef?“f 9%045250%‘\ PAM 0.01 N
53 dichicfenthion With regéefr}c‘fggo 4%-825([))61\ PAM, 0.01 N
54 dichlofluanid With regg;r;cjegtg 4;;350? PAM, 0.01 N
55 diclobutrazol Wik ’efgg‘jf}"fg’gdgggo%“ PAM, 0.01 N
56 diciofop-metnyr | Wi feference to OS FDA PAM. 00 N
56 dicrotophos with ’efgg';"fg"g‘ig_szggg‘ PAM, 0.02 N
50 diefrin LA bt 0.01 N
51 dimethenamid with ’eggﬂ“fgag_szg&'“ PAM, 0.01 N
52 dimethipin With ‘efgger‘}"f;&‘é’_sz foA PAM, 0.05 N
Page 4 of 16
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) Test Report No: TJEDO110400701FD Date: May 16 2011
{ Method '
- Detection Test
i Code Test ltem(s) Test Method(s} Limi(s) Result(s)
: ma/kg mglkg
: 63 dimetnyivinphos | Wit T e AM. 0.01 N
64 diphenamid O e PAM. 0.0% N
65 diphenylamine With ‘efggﬁcfgaggg&‘“‘ PAM, 0.01 N
_ 66 dithiopyr With "eggef?"fgtg’a‘é‘g&%’* PAM, 0.01 N
N ) With reference to US FDA PAM,
87 edifenphos GBIT 196482008 .03 N
68 a -endosuitan e oy M, 0.0% N
. 7 ;
89 £ -endosulfan With regger?c;e 9§4§350%A PAM. 0.01 N
70 endosuifan sulfate With regéﬂcfggggg(%\ PAM, 0.01 N
; 7 endrin Wit refererio 1o US FDA-PAM. 0.01 N
: - o With reference to US FDA PAM, ,
5 2 EPN GBIT 19648-2006 0.0t N
73 esfenvaierate With regggc‘]eg&gg&%A PAM, 0.05 N
74 ethatfluralin With regg’ﬁcfggg_szgo%’“ PAM, 0.01 N
75 ethion P e | M 0.01 N
W 76 ethofumesate With "egg“}?cfgt&g_szgc%/\ PAM, 0.01 N
7 ethoprophos With rege;?_c;e &gzgg;‘ PAM. 9.1 N
78 etofenprox With regegerf;c189§4lél_szgo%/\ PAM. 0.01 N
1 et With reference to US FDA PAM,
. 79 etridiazole GBIT 19648-2008 0.01 N
. With reference to US FDA PAM.
80 etrimfos GBIT 19648-2008 3.01 N
. With reference 1o US FDA PAM.
81 tenamiphos GBIT 19648.2006 0:.01 N
. With reference to US FDA PAM,
82 fenarimol GBIT 19648.2006 0.01 N
. With reference to US FDA PAM,
) 83 fénchiorphos GBIT 19648-2008 0.01 N
Page 50f 16
Thigi 1 isaued by e Comgany subjest il G ‘Smm srimad ovedeal, am ibla 9 rbousel o avesssibly sl it ewer e domitprnis and 3
R £y mw m e ind Snnd me. gggeument.oth, Altenlion i drawen fo Ing Jid

s Yumu'

dous

neruancefiscty e £

ing:

ADn

m to its Clisng and

GRAS ASSOCIATES, LLC

um'el’

4 tctgem of usiicaticny oL 1 cuntest b
ed RAY sulin shown i this toat fapart refer only 1o the Samplels) testes .

QH"IS is lmh Gtk

S 500457

may e p

i full witheut prior writtei appmval ot the: campnny

the fufiost axtent.oi thve law.

TAER 00T 38

S8 Mansion, No. 31, The 87 Avenus TEDA. Tlanjin Ching 300457 1186220 55268239 1 {86-22) 68288153
{ (5620} 65280030 1 (36-20) 65281

WWW. Cn.Ag5.com

& sgs.china@@ugs.com

P ERERFEARAR RS AR B6SAH

Kember of the S48 Croup {568 SA)

000165



GRAS Assessment - Erythritol
O'Laughlin (Tianjin) Biotechnology Company

Page 164 of 175
Test Report No: TJFDO110400701FD Date: May 16:2011
Method
Code Test ltem(s) Test Method(s) ?j;ﬁﬁ:{fj“ Regi?tt(s )
mg/kg mg/kg

84 fenitrothion AR LA ek 0.04 N
85 fenpropathrin With re;e;gc;egtg 43325(%\ PAM, G.01 N
86 fensulfothion With 'efgéﬂcfg&gig{%’\ PAM. 0.01 N
87 fenthion With refernce (0 115 TOA PAM, c.01 N
r 5 ferwalerate With mg;{;"%&‘é’i&%" PAM, 0.01 N
89 fipronil O e e | 001 N
%0 flucythrinate e S o PAM, 0.01 N
a1 fluguinconazoie with mgg%cfgaiig&A PAM, 0.01 N
92 flurachioridone oA ANl 0.01 N
93 flusilazole With refGegelf';c?gtg“lélg&%A PAM, 0.01 N
94 futolanil With reference D USEDAPAML | .01 N
: 95 tausfiuvaiinate With regg;_r;c:}gtg“gg&%/\ PAM, 0.05 N
9% fonofos With refg;r}c?gt&gzg%\ PAM. 0.01 N
o7 formothion P e e b M 0.02 N
98 fosthiazate e e aoon 0.03 N
: jeie] furalaxyl with reg;;?aegaléggé)a}\ PAM, 2.01 N
100 halfenprox With refgéefr;_cfgglélzg%\ PAM, 0.01 N
104 heptachlor Wit el . 0.01 N
i- 102 heptachloroepoxide With refgrse,?c:egtéadg_szg%/\ PAM, 0.01 N

103 heptenophos with refggﬂcfgagig&’* PAM, 001 N

104 hexachlorobenzene Wit reféraerrr_c;eg?‘ila}_sz &%A PAM, 0.01 N
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GRAS Assessment - Erythritol
O’Laughlin (Tianjin) Biotechnology Company
Page 165 of 175

E Test Report No: TJFDO110400701FD Date: May 16 2011
: ; D“gfetgggn Test
[ Code Test ltem(s) Test Method{s) Limit(s) Resuit(s)
bl \
; mglkg mgtkg
) " With reference to US FDA PAM,
105 iprodione GBIT 19848-2008 0.01 N
108 isazophos With 'egg';#“fgtg‘,g_szgo%“ PAM, 0.03 N
107 isocarbophos with refg;#cfg&lél_sag(%\ PAM, 0.81 N
108 isodrin e 0.01 N
108 isofenphos With ’e’é;fffg‘&lé’_szgo%‘“ PAM, 0.01 N
Rl mepronit With reg;?_cfgagigo%« FAM, 0.03 N
111 methacrifos witn re'g;?’}f;&gg&%"* PAM, 0.03 N
112 methoxychior With e&ege,f’["fggéigo%“ PAM. 0.02 N
w 413 methyl-pentachioroph. | With reference to US FDA PAM, 0.09 N
% enyl sulfide GB/T 19648-2006 )
With reference to US FDA PAM
4 v s 3
' mirex GBIT 19648-2006 oo N
! ¥
115 myciobutani With r eg?ﬁcfg‘ga‘éz S%A PAM, 0.01 N
146 napropamide with mgg%cfgag.sgé:o%A PAM, 0.01 N
117 nitrothal-isopropyl Wit reéggef;csg%ﬁdgg&%ﬁ\ PAM. 0.0t N
118 Paclobutrazo; With refGerBerr;c?gté}Ag-Sch%A PAM. 0.01 N
119 parathion With re§é7$c$9§4ggg{%A PAM, .01 N
120 parathion methy) With refgg‘r%c?gg) 4lgj.sé(|):0%A PAM, 0.01 N
x AT
121 penconazole With reg;?cfgg’dléi&%p‘ PAM, 0.0 N
,;' 122 pendimethatin With refererioe to US FDAPAM. 0.0 N
123 | pentachioroaniing | "V ’egée;}cfg'&gggs’* PAM, 0.01 N
p . With reference to US FDA PAM,
124 pentachloroanisole GBIT 196482008 0.01 N
126 permethrin With refGegelgcfgt&gg gO%A PAM, 0.04 N
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Page 166 of 175
. Tast Report No: TJFDO110400701FD Date: May 16 2011
; Py,
Code Test item(s) Test Methodis) DSE:%:E%“ Re&)?‘\t(s)
maikg marky
126 phenthoate e o AW 1 01 N
v27 phorate with reg;_r;c‘?g(g 43_8255; PAM. 0.01 N
128 | phoschamidon | "W referencelo USFOAPAM. | g 6 N
129 piperophos With refggegc&:;g_sz gO%A PAM 0.01 N
130 pirimiphos-ethyi witn refggafr;cfgg.}dgg g(?eA PAN. 0.01 N
131 | primiphos-methyl | YV eRrenos 1o O3 EDA PAM. 0.01 N
132 procymidone With regée/?c?&léggg? PAM, 0.01 N
¢ 133 profenophos With reggefr‘\_c‘leg&ggg&f\ PAM, 0.01 N
w 134 prometryn With regéi?o-fgtg 4:256? AR, 0.01 N
: 135 propanit e o 0.01 N
136 propaphos With reg;‘;c;agtg 43‘32500;‘ PAM, 0.01 N
137 sropham With ’e’ég;';"fggggg%‘ PAM, 0.01 N
138 propiconazole Wit reg';,;‘g&gg&%’* PAN. 0.01 N
139 oropyzamide With refg;rl\_c:fgt&léli &%A PAM, .01 N
140 prothidfes e o M o0 N
181 pyraclofos e oM 0.03 N
142 pyrazophos With re{segj_?c?gggig&ﬁ PAM. 0.01 N
143 Pyrethrin 1 e e 003 NR
144 quinalphos with refeeée,?c:f;&gg&?é‘\ PAM, 0.01 N
145 quintozene With r Bfg;&‘f’fg&gg&%* PAM. 0.01 N
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GRAS Assessment — Erythritol

O'Laughlin (Tianjin) Biotechnology Company

Page 167 of 175

Test Report No: TJFDO110400701FD Date: May 16 2011
b Method
Code Test item(s) Test Method(s) gy Resun(s)
mglkg mglkg
:: 147 safrotin i with 'eggfffgggzgo? PAM, 0.04 N
148 salithion e vty PAV, 0.01 N
“ 149 sulfotep With reggﬂc‘?glsedlélg gOD?>A PAM, 001 N
150 tecnazene With 'egéj?‘f’g&gigo%f‘ PAM. 0.0t N
m 151 tefluthrin N e o AN, 0.01 N
152 terbacit With« egée;"fgag‘sz gC?SA PAM, .01 N
153 terbufos With re§g$$?9§4gig()%’\ PAM, 0.01 N
154 | tetrachlorvinphos | VN T efggr?_cfgtgllg_szgo%“ PAM, 0.01 N
ﬂ 158 tetraconazole With regéef?.c 59&"8}’82&%\ PAM, 0.01 N
166 tetragifon witn re{ggﬁc;e 9§4gigo%A PAM. 0.01 N
157 tetramethrin With "efgé?.'}cfgagggo? PAM, 0.02 N
158 thiometon with regge/;c:aggg‘ségg? PAM, 0.05 N
156 | Toilofosmetny | WP relerence o U9 FOAPAML | g1 N
160 toiytfluanid e s 0.01 N
161 tralomethrin with regg%cfg§4ggg(%A PAM, [¢N] N
A; 182 triadimefor Wit regege/?c:gzg 42_82&%A PAM, 0.02 31
163 irialtate A e e 001 N
: 164 wiazophos with regéef?sfgag-szgo? PAM. 0.01 N
165 trifiuralin T e A, 0.01 N
1686 vinclozoline With reggi?_c?g&gigo%A PAM, 0.01 N
167 | 345timethacart, | VWi refsrence (o OO FDAPAM, 0.01 N
Page 9 of 18
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GRAS Assessment — Erythritol
O'Laughlin (Tianjin) Biotechnology Company
Page 168 of 175

Test Report No: TJFDO110400701FD Date: May 162011
Code Test-ltem(s) Test Method(s) U m;(’s‘ Resuit(s}
m;q}kg’ mg/kg

168 6-chloro-4-hydroxy-3-p | With reference to US FDA PAM, 0.04
nenyl-pyridazin GBIT 20769-2008 : N
59 Acephate With refgrae;?czeotgﬁg‘sizgg\ PAM. 0.1 N
170 Acetamiprid With regé%cfo?sgigc%A PAM. .01 N
171 Acetochlor Wit regagegc;ﬂt;egvsz g&A PAM. 0.01 N
172 Aldicarb With ’eigge/?C;o‘;’Bg_sz&%“ PAM, 0.01 N
173 | Aldicarb-sulfoxid | VA eggg"%‘%gg;&" PAM, 0.01 N

Wi
174 Aldoxycard ith reg;;czeot%gig&/\ PAN; 0.01 N
: 175 Amidosuifuron With A it 9.01 N
: 178 Atrazine e . 0.01 N
177 Azaconazole With reggsr?cgosasggg%A PAM, 0.01 N
178 Azinphos-methyl with "eféée’,rr\c;otf;sg_szg(%A PAM, 0.01 N
175 Azoxystrobin With reference to US FDA PAM, 004 N
{ Pyroxystrobin} GBIT 20769-2008 )
180 Bendiocarb e e owratoe M 0.01 N
§ 182 Bensuifuron-methyl With refggaf?c;oi:éggg&A PAM, 0:01 N
: 183 Bifenox P T S oo T AM. 0.01 N
184 Bupitimate i reren e e e AN, 0.04 N
185 Buprofezin With reggmf?-cgegt?sgig%\ PAM. 0.0 N
. With reference to US FDA PAM,
186 Butafenacil GBIT 20769-2008 0.01 N
. With reference to US FDA PAM,
187 Butocarboxim GBIT 20769-2008 0.01 N
188 Butoxycarboxim | VWit reference fo S FRA PAM, 0.01 N
Page 100f 18
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GRAS Assessment — Erythritol

O’Laughlin (Tianjin) Biotechnology Company

Page 169 of 175

Test Report No: TJFDO110400701FD Date: May 16 2011
Method Test
Coue Test item{s} Test Method(s) DS::S’:}" Result(s}
mgi‘r;g mgrkg
B 210 Fenhexamid With refg&%c;&%bﬁi&%ﬂ PAM, 0.01 N
21 Fenobucarb With regg??ozeot%g‘szg&/\ PAM, 0.0%1 N
v 212 Fenoxaprop-ethyl With r egeée/?czeﬂz;)6g-82§cl)%ﬁu PAM, 0.01 N
_213 Fenoxycarb With refg;_r‘z_ozeot?sg_szg&ﬁs PAR, 0.01 N
! 214 Fenpraopimorph With refgr;_r;c;o%g_szg&ﬁ‘ PAM, 0.01 N
215 Eenpyroximate With referarcs lo s EDARAM, 0.01 N
216 |  Flamprop-methyl | VU ’efégjgczeo%g_%g&" PAM, 0.01 N
247 Flazasulfiron e i A | .01 N
218 | Fuazfoppbuyl | " 'eEence o US FDAPAM, 0.01 N
: 219 Flufenoxuron Wit mfg;?c;o?eg.%g%\ PAM, 0:01 N
M 220 umiciorac pentyl | 'efgfa‘}'}';;o‘fsggg{%’“ PAM, 0.01 N
221 Furathiocarb Wik referorioe b oS s CAM, 0.01 N
222 | Haloxylop-ethoxyethyt | Vi Feference o 09 FOAPAM, 0.01 N
, 223 Haloxyfop-methyl With reée;gc;ﬁ%i&g PAM. .01 N
224 Hexythiazox With refererice o U FDAPAML, 0.01 N
: 225 Imazail iAo ob-oling 0.01 N
226 Imidacioprid With refercnce fo US FDA PAM, 0.01 N
227 Indoxacarb e oo 0.01 N
< 228 iprobenfos with regeée[r;c;otgekg}_sz ggsA PAM. 0.01 N
229 Iprovalicarb A e o 0.01 N
230 Isoprocarb With ‘Efggﬁcgot%gig&" PAM, 0.01 N
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Page 170 of 175

Test Report No: TJFDQ110400701FD Date: May 16:2011
{ Dhgggggn Te$‘
M Code Test ftem(s) Test Method(s} Limit(s) Resuit(s)
mg/kg makg
" 231 isoprothiolane Wwith 'eggj’;cz“'o‘;egggg‘ PAM, 0.01 N
232 Isoproturon With refg;?_cgot;nsgiggsi\ PAM. .01 N
233 Isoxafiutole With regg?cfo?sgig&A PAM, 0.01 N
- 234 Kresoxim-methyl wih regé%c;g%g.szg&l\ PAM. 0.01 N
235 Lactofen Wilh refarencs to US FLA PAM, 0.01 N
236 Linuron With e ot oy, PAM. 0.01 N
‘ 237 Matathion With e et M. 0.01 N
238 Metalaxy) With 'egg’,?";ot;’ag_%g&“ PAM, 0.01 N
\ 238 Metamitron With refég?,czeot;sggg&'k PAM, 0.01 N
240 | Metnamidophos | VN relenca o U8 FDAPAM, 0.01 N
241 Methidatnion With refgge,'r"’;ot;’sggggs’* PAM, 0.01 N
242 Methiocarb With reggir}cgot_?sg.szg&A PAM. 0.01 N
243 Methomy! i refeence s FDA PAM. .61 N
: 244 Metolachior e st ™ | 00 N
245 | Metsulfuron-metny: | VI (eence 10 OS FRAPAML | g 01 N
248 Mevinphos Wwith refgg?cgo%gzgf%x\ PAM, 0.01 N
247 Molinate with ’%%‘jg";;?gig&“ PAM, 0.09 N
248 Monocrotophos | YV Feference to US FOA PAML. 0.01 N
¢ 249 Nicosulfuron with regéir;czeol;)slé)_szg&A FAM, 0.01 N
250 Omethoate With re{g;{r;c;oi;egzg&ix PAM, 0.01 N
251 Oxadiazon with refgraegczeot?eg'szgg)a/\ BAM., 0.01 N
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Page 171 of 175

. Test Report No: TJFDOT10400701FD Date: May 16 2011
P | Metnoc Test -
Code Test ltem(s) Test Method(s) Dﬁiﬁif;‘;" Result(s)
: mg/kg mglkg
‘ 252 Oxadixys With r efggj.‘;%‘;’sgzg&" PAM. 0.01 N
: 253 Oxarny! with T e S PAM, 0.04 N
é 254 Oxyderneton-methyi With refg;z;c;ot%g_szg&/\ PAM, 0.01 N
255 Oxyfiuorfen With 'egegjgcze‘;?"egg ol 0.01 N
256 Pencycuron With regg;?‘:;o?sgggc%« PAM, 0.01 N ~
w 257 Phosalone With reggerr‘i_czeot;slg-szgg; PAM, 0.01 N
258 Phosmet Witn T ey M 0.01 N
259 Phoxim T e e s M 0.01 N
260 Pirimicarb i e eren 10 o TDAPAM, 0.04 N
261 Pretilachlor With reference lo LS TOR PAM, 0.01 N
, 262 Prochloraz With regéi?cfo?sggg&A PAM, 0.0 N
: 263 Promecarb With regger?-czeo%lélﬂszg{%ﬂ PAM, 0,01 N
; 264 Propachior With regge/?cgatgegg gg)eA PAM. 001 N
265 Propamocarh With regge/_r}czeot;)eggg&/k PAM, 0.01 N
"‘ 266 Propargite e A e o PAM, 0.01 N
267 Proposxur Witn relorence Lo US FDA PAM. 0.01 N
268 Prosulfuron e M. 0.01 N
269 Pymetrozine With refggj’;%%gg&%’“ PAM, 0.01 N
270 | Pyrafiferetnyl | WihTefersnce lo US FDA PAM. 0.01 N
271 Pyrazoxyfen With regéi?cgo?sgg&%/\ PAM. 0.0 N
272 Pyridaben P o A o S PAM, 0.01 N
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Test Report No: TJFDO110400701FD Date: May 16 2011

< Di\ggzggn Te’?‘

“ Code Test ftemi(s) Test Method(s} Limit(s) Resuit(s}

maka malkg

; 273 | Pyridaphenthion | ViR ’Eféé?';czec’%gggg" PAM, 0.01 N

274 Pyrimethanit With reforenice 1o US FDAPAM. 0.01 N

275 Quinoxyfen i vis AR S sl 0.01 N

276 Quizalofop-ethyi | "V 'efgg?';.";o‘;’(sgi&%" PAM, 0.01 N

217 Rimsulfuron T re e oo TAM | go1 N

278 Simazine With regg;?czeot;sgi&%l\ PAM, .01 N

278 Simetryn B e T AM: 0.0" N

ﬁ 280 Spiroxamine With refé‘;’;‘%%ggé?? PAM, 0.03 N

v 281 Tebuconazole Wwith regé%cfo?sgig&A PAM, 0.0 N

262 Tebufenozide VUG refemnos B S o PAM, 0.01 N

263 Tebufenpyrad Wilh refersie To U5 oA PAM. 0.01 N
284 Terbutryne With re’éé?’}?o‘%‘g’?z&f’a" PAM. 0.01 N

. 285 Thenyichlor it bivelians 0.01 N

286 | Thisbendazole | inrelerenceto US FOAPAM | g1 N

: 287 Thiacloprid R e ey . 001 N

: 288 Thiamethoxam | M 'efggﬂcfot;’sg_szgo? PAM, 0.01 N

“ 288 Thiazopyr With regge[rrxpzeot;)ﬁgig&A PAM, 0:01 N

: 290 | Thifensuifuron-methy! it regéegcgeot%g'szggsﬁs PAM. 0.01 N

“ 291 Thiobencarb e oot | oo N
202 Thiodicarb Wit reforsnes 1o U FOA PAM, 0.01 N
263 | Thiofanox-sufon | WiRreferarce o USERAPAM. 1 001 N
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)
2

{Ehe Guinsnd

Test Report No: TJFDO110400701FD Date: May 16 2011
Method )
! Detection Test
Code Test item(s) Test Methed(s) Limit(s) Result(s)
markg mg/kg
p : . With reference to US FDA PAM
" O~ X
28 Thiofanox-suifoxid GBIT 20769-2008 .01 N
s With reference to US FDA PAM,
295 Thicphanate methyl GBIT 20769-2008 0.01 N B
- With reference to US FDA PAM, :
208 Triadimenol GBIT 207662008 .01 N
N With reference to US FDA PAM
297 Triasulfuron GBIT 20768-2008 0.01 NR
. ; With reference to US FDA PAM.,
298 Trichlorphon GBIT 20769.2008 0.01 N
; . With reference to US FDA PAM,
299 Trifloxystrebin GBIT 20769-2008 0.01 N
i With reference to US FDA PAM, p
306 Triftumizole GBIT 207692008 0.0% N
. ' o With reference 10 US FDA PAM,
301 Triflusulfuron-methyl GBIT 20769-2008 0.01 N
PP, With reference to US FDA PAM, .
L 302 Vamidothion GBIT 20769.2008 0.01 N
Notes -
Trace: Has signal(Response Factor < MDL)
N Negative{No Response)
NR: Not recoveried.
*** End of Report™~
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APPENDIX G

Stability Data on O’Laughlin’s Erythritol
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Acid Thermal Stability of Erythritol
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